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Abstract
In this paper using Jiang function J, (@) we prove that the new prime theorems (1541)-(1590) contain infinitely
many prime solutions and no prime solutions. From (6) we are able to find the smallest solution. 7, (V, 0 2)>1.

This is the Book theorem. It is the greatest mathematical discovery that was ever made.
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It will be another million years at least, before we understand the primes.

Paul Erdos (1913-1996)
The New Prime Theorem (1541)

P, +k—j(j=12,...k=1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

Using Jiang function we prove that jp3022 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.

pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

J,(w)= H2[P—1—;((P)]. (2
P>
where @ =I1P, y(P) isthenumber of solutions of congruence
P
k-1
Hl(jq3022+k—j)50 (mOd p)oqzla"'ap_l' (3
J=
If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 @
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>"*

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

+k —j isaprime.
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J,(@)o"! N
(3022)" " ¢* (w) log" N’

7zk(N,2)=HPSN:jp3022 +k—j:prime}‘~ (6)

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k£ =3,3023
From (2) and (3) we have
J,(w)=0. VP,
We prove that for k& =3,3023
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let £ # 3,3023
From (2) and (3) we have
J,(@)#0. (8)

We prove that for k # 3,3023

(1) contain infinitely many prime solutions.
The New Prime Theorem (1542)

p’]p3024 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jecxuan@sina.com
Abstract

D> k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp
solutions.
Theorem. Let &k be a given odd prime.

pip™™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=1£[2[P—l—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qum"_k_j)zo (mod p),g=1,---,p—1. (3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P
such that each of jp "
Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
Jy(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N

, (6
(3024)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jp™+k-j= prime}‘ ~

where @(w) = E[(P -1.
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From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let &k =3,5,7,13,17,19,29,37,43,73,109,127,433,757
From (2) and (3) we have
J,(0)=0. (D
We prove that for &k =3,5,7,13,17,19,29,37,43,73,109,127,433,757
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,5,7,13,17,19,29,37,43,73,109,127,433,757
From (2) and (3) we have
J,(@)#0. (8)

We prove that for k #3,5,7,13,17,19,29,37,43,73,109,127,433,757

(1) contain infinitely many prime solutions.
The New Prime Theorem (1543)

p’]p3026 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p> % 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
pip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(jq3026+k_j)50 (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J,(@)#0 (4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3026

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3026)" " " (w) log* N

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = E[(P -1.

From (6) we are able to find the smallest solution 7, (N,,2) >1.

Example 1. Let k£ =3,179
From (2) and (3) we have
J,(®)=0. )
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We prove that for k =3,179
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,179
From (2) and (3) we have
J,(@)#0. (8

We prove that for k # 3,179
(1) contain infinitely many prime solutions.
The New Prime Theorem (1544)
pojp’ " +k—j(j=12,k-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p> ™ 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™ k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(w)=1¥IZ[P—1—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq3028+k—j)50 (mOd p)oqzla"'ap_l' 3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>**

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

(3028)" "' ¢* (w) log" N’

7, (N,2) = ‘{P SN:jp™* +k—j= prime}‘ ~

where @(w) = E[(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,5
From (2) and (3) we have
J,(w)=0. 7
We prove that for k =3,5
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5
From (2) and (3) we have
J,(@)#0. (8)
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We prove that for k # 3,5
(1) contain infinitely many prime solutions.
The New Prime Theorem (1545)
P +k—j(j=12,.k-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p> " k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
pip™™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

J,(w)= Hz[P—l—;((P)]. (2
P>
where @ =I1P, y(P) isthenumber of solutions of congruence
P
k-1
rll(jq3030+k_j)50 (mOd p)oqzla"'ap_l' 3
Jj=
If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3030

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(®)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3030)" " " (w) log* N

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,7,11,31,607
From (2) and (3) we have
J,(w)=0. (7
We prove that for k£ =3,7,11,31,607

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let k& #3,7,11,31,607
From (2) and (3) we have

J,(w)#0. (8
We prove that for k& # 3,7,11,31,607

(1) contain infinitely many prime solutions.
The New Prime Theorem (1546)

p’]p3032 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang
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jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3032 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

pip™™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=1£12[P—1—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qu}z-l-k—j)z() (mod p),g=1,---,p—1. (3)

If y(P)XP- 2. then from (2) and (3) we have
J,(@)#0 €Y)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3032

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3032)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jp™P +k-j= prime}‘ ~

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k£ =3,5
From (2) and (3) we have
J,(w)=0. D
We prove that for k£ =3,5
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k # 3,5
(1) contain infinitely many prime solutions.
The New Prime Theorem (1547)
P +k—j(j=12,.k=1),p>k
Chun-Xuan Jiang
jexuan@sina.com

Abstract

Using Jiang function we prove that jp3034 +k — j contain infinitely many prime solutions and no prime
solutions.

Theorem. Let &k be a given odd prime.
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pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

J,(w)= Hz[P—l—;((P)]. (2
P>
where @ =I1P, y(P) isthenumber of solutions of congruence
P
k-1
rll(jq3034+k_j)50 (mOd p)oqzla”'ap_l' (3
J=
If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

.- 3034

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

: J ! N
ﬁk(N,2)=HP£N:jp3°34+k—j=pr1me}‘~ 2(021(0,( —, (®
(3034)" ¢" (w) log" N

where @(w) = I;I(P -1.
From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k£ =3,83
From (2) and (3) we have

J,(w)=0. (7
We prove that for k =3,83

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let k # 3,83
From (2) and (3) we have

J,(w)#0. (8)

We prove that for k # 3,83
(1) contain infinitely many prime solutions.
The New Prime Theorem (1548)
PP +k—j(j=12,.k-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p> " k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp
solutions.
Theorem. Let &k be a given odd prime.
P, p" +k—j(j=1-k-1) (n
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]
Jz(a))=1£[2[P—l—;((P)]. (2

46



Researcher2022;14(4) hitp://www.sciencepub.net/researcherR S/

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qu%"_k_j)zo (mod p),g=1,---,p—1. (3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any & there are infinitely many primes P
such that each of jp>"°
Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N
(3036)" ' ¢* (w) log" N’

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,5,7,13,23,47,67,139,277,3037
From (2) and (3) we have
J,(0)=0. D
We prove that for k =3,5,7,13,23,47,67,139,277,3037
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,5,7,13,23,47,67,139,277,3037
From (2) and (3) we have
J,(w)#0. (8
We prove that for k # 3,5,7,13,23,47,67,139,277,3037

(1) contain infinitely many prime solutions.
The New Prime Theorem (1549)

p’]p3038 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang
jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3038 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

poip™™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2)

where @ =I11P, y(P) isthe number of solutions of congruence
P

k-1
g(jq3038+k_j)50 (mod p),g=1,--,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
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J,(@) %0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp"*

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

(3038)" "' ¢* (w) log" N’

7, (N,2) = ‘{P SN:jp™ +k—j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,,2) >1.
Example 1. Let k=3
From (2) and (3) we have
J,(w)=0. D
We prove that for k=3
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3
From (2) and (3) we have
J,(@)#0. (8)

We prove that for k # 3
(1) contain infinitely many prime solutions.
The New Prime Theorem (1550)
p’]p3040 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang
jexuan@sina.com
Abstract

D> 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
P ip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3040+k_j)50 (mOd p)oqzla"'ap_l' 3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any & there are infinitely many primes P

such that each of jp "

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have

+k —j isaprime.
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Jy(@)=0 (5)
We prove that (1) contain no prime solutions [1,2]
If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3040) " ¢* (w) log* N

7, (N,2) =‘{P SN:jp ™ +k-j= prime}‘ ~

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let k£ =3,5,11,17,41,191,761,3041
From (2) and (3) we have
J,(0)=0. D)
We prove that for k =3,5,11,17,41,191,761,3041
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let &k #3,5,11,17,41,191,761,3041
From (2) and (3) we have
Jy(@)#0. (8)

We prove that for &k # 3,5,11,17,41,191,761,3041
(1) contain infinitely many prime solutions.
The New Prime Theorem (1551)
P +k—j(j=12,.k-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p> ™ k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™ k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—l—;((P)]. 2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3042+k_j)50 (mOd p)oqzla”'ap_l' 3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3042

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(®)+#0 then we have asymptotic formula [1,2]
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J,(@)o"! N
(3042) ' ¢* (w) log" N’

7zk(N,2)=HPSN:jp3042 +k—j:prime}‘~ (6)

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let £ =3,7,19,79
From (2) and (3) we have
J,(w)=0. D
We prove that for k =3,7,19,79
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& # 3,7,19,79
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k& # 3,7,19,79
(1) contain infinitely many prime solutions.
The New Prime Theorem (1552)
pojp ™ +k—j(j=12,k-1),p>k
Chun-Xuan Jiang

jecxuan@sina.com
Abstract

D™ k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
pip™ + k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

J,(w)= Hz[P—l—;((P)]. (2
P>
where @ =I1P, y(P) isthenumber of solutions of congruence
P
k-1
rll(jq3044+k_j)50 (mOd p)oqzla"'ap_l' 3
Jj=
If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp**

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N

.6
(3044) " ¢* (w) log* N

7, (N,2) =‘{PS N:jp™ +k—j:prime}‘ ~

where @(w) = E[(P -1.

50



Researcher2022;14(4) hitp://www.sciencepub.net/researcherR S/

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let k& =3,5,1523
From (2) and (3) we have
J,(®)=0. )
We prove that for k =3,5,1523
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5,1523
From (2) and (3) we have
J,(@)#0. (8

We prove that for k # 3,5,1523

(1) contain infinitely many prime solutions.
The New Prime Theorem (1553)

p’]p3046 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

D> k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
P ip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=1£[2[P—l—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qu%"_k_j)zo (mod p),g=1,---,p—1. (3)

If y(P)< P—2 then from (2) and (3) we have
J,(@)#0 €Y)

We prove that (1) contain infinitely many prime solutions that is for any & there are infinitely many primes P

. 3046

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

7, (N2)=P<N: jp™™ +k—j=prime|~ ,
(W)= P J = prime} (3046)" ¢ (@) log* N

6

where @(w) = E[(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k=3
From (2) and (3) we have

J,(®)=0. )
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We prove that for £k =3

(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3
From (2) and (3) we have

J,(@)#0. (8)
We prove that for k # 3

(1) contain infinitely many prime solutions.
The New Prime Theorem (1554)

p’]p3048 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

D> ™ k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=1£12[P—l—;((P)]. (2)

where @ =I11P, y(P) isthe number of solutions of congruence
P

k-1
g(jq3048+k_j)50 (mod p),g=1,--,p—1. (3)

If y(P)XP- 2. then from (2) and (3) we have
J,(@)#0 @)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3048

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

, (&
(3048) ' p* (@) log" N

7, (N,2) = ‘{P SN:jp™ +k—j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k& =3,5,7,13,509,3049
From (2) and (3) we have
J,(w)=0. 7
We prove that for k& =3,5,7,13,509,3049

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let k& # 3,5,7,13,509,3049
From (2) and (3) we have
J, (@) #0. (8)
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We prove that for k # 3,5,7,13,509,3049

(1) contain infinitely many prime solutions.

The New Prime Theorem (1555)
. 3050

pjp”" +k—j(j=12k=1),p>k
Chun-Xuan Jiang
jcxuan@sina.com
Abstract

p>* 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
poip™ k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq3050+k—j)50 (mOd p)oqzla"'ap_l' 3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp "

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(®)=0 (5

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3050)" " " (w) log* N

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k=311
From (2) and (3) we have
J,(w)=0. 7
We prove that for & =3,11
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let £k # 3,11
From (2) and (3) we have
J,(w)#0. (8)
We prove that for &k # 3,11

(1) contain infinitely many prime solutions.
The New Prime Theorem (1556)

p’]p3052 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang

53



Researcher2022;14(4) hitp://www.sciencepub.net/researcherR S/

jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3052 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=1£12[P—1—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qusz"_k_j)zo (mod p),g=1,---,p—1. (3)

If y(P)XP- 2. then from (2) and (3) we have
J,(@)#0 €Y)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3052

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3052)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k£ =3,5,29
From (2) and (3) we have
J,(w)=0. D
We prove that for k =3,5,29
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5,29
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k # 3,5,29
(1) contain infinitely many prime solutions.
The New Prime Theorem (1557)
P +k—j(j=12,.k-1),p>k
Chun-Xuan Jiang
jexuan@sina.com

Abstract

Using Jiang function we prove that jp3054 +k — j contain infinitely many prime solutions and no prime
solutions.

Theorem. Let &k be a given odd prime.
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pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—1—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3054+k_j)50 (mOd p)oqzla"'ap_l' (3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3054

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (6
(3054)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k£ =3,7,1019
From (2) and (3) we have
J,(®)=0. )
We prove that for k£ =3,7,1019
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& # 3,7,1019
From (2) and (3) we have
J, (@) #0. (8

We prove that for k #3,7,1019
(1) contain infinitely many prime solutions.
The New Prime Theorem (1558)
PP +k—j(j=12,.k=1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

D> k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp
solutions.
Theorem. Let k& be a given odd prime.
P, ip +k—j(j=1-k-1) (n
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]
Jz(a))=1£[2[P—l—;((P)]. (2
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where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qu%"_k_j)zo (mod p),g=1,---,p—1. (3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)
We prove that (1) contain infinitely many prime solutions that is for any & there are infinitely many primes P
such that each of jp>*°
Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N
(3056)" ' ¢* (w) log" N~

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,5,17,383
From (2) and (3) we have
J,(0)=0. @A)
We prove that for k =3,5,17,383
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5,17,383
From (2) and (3) we have
J,(w)#0. (8)
We prove that for k # 3,5,17,383

(1) contain infinitely many prime solutions.
The New Prime Theorem (1559)

p’]p3058 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang
jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3058 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

poip™™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2)

where @ =I11P, y(P) isthe number of solutions of congruence
P

k-1
g(qusg"_k_j)zo (mod p),g=1,--,p—1. (3)

If y(P)< P—2 then from (2) and (3) we have
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J,(@) %0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp "

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

(3058)" "' ¢* (w) log" N’

7, (N,2) = ‘{P SN:jp™ +k—j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,,2) >1.

Example 1. Let k£ =3,23
From (2) and (3) we have
J,(w)=0. D)
We prove that for k =3,23
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,23
From (2) and (3) we have
J,(@)#0. (8

We prove that for k # 3,23
(1) contain infinitely many prime solutions.
The New Prime Theorem (1560)
P +k—j(j=12,.k=1),p>k
Chun-Xuan Jiang

jecxuan@sina.com
Abstract

Using Jiang function we prove that jp3060 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.

P ip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=1£[2[P—l—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(]q3060+k_])50 (mOd p))q:l’-..’p_l (3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P
such that each of jp*®

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have

+k —j isaprime.
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Jy(@)=0 (5
We prove that (1) contain no prime solutions [1,2]
If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (6
(3060) " ¢* (w) log* N

7, (N,2) =‘{P SN:jp*™ +k-j= prime}‘ ~

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k& =3,5,7,11,13,19,31,37,61,103,181,307,613,1531,3061
From (2) and (3) we have
J,(@)=0. )
We prove that for k& =3,5,7,11,13,19,31,37,61,103,181,307,613,1531,3061
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& #3,5,7,11,13,19,31,37,61,103,181,307,613,1531,3061
From (2) and (3) we have
J,(@)#0. 8

We prove that for k #3,5,7,11,13,19,31,37,61,103,181,307,613,1531,3061

(1) contain infinitely many prime solutions.
The New Prime Theorem (1561)

p’]p3062 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>*? 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™ k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=1£12[P—l—;((P)]. (2)

where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1
g(]q3062+k_])50 (mOd p))q:l’-..’p_l (3)

If y(P)< P—2 then from (2) and (3) we have
J,(@)#0 (4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3062

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]
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J,(@)o"! N
(3062) ' ¢* (w) log" N’

7zk(N,2)=HPSN:jp3062 +k—j:prime}‘~ (6)

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k=3
From (2) and (3) we have
J,(w)=0. VP
We prove that for k=3
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3
From (2) and (3) we have
J,(@)#0. (8)
We prove that for k # 3

(1) contain infinitely many prime solutions.
The New Prime Theorem (1562)

p’]p3064 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang
jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3064 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.

pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3064+k_j)50 (mOd p)oqzla"'ap_l' 3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp***

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(®)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3064) ' ¢* (w) log" N’

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,,2) >1.
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Example 1. Let k£ =3,5,7,13
From (2) and (3) we have
J,(w)=0. D
We prove that for k =3,5,7,13
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,5,7,13
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k # 3,5,7,13

(1) contain infinitely many prime solutions.
The New Prime Theorem (1563)

p’]p3066 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>* 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp
solutions.
Theorem. Let k& be a given odd prime.

P ip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=1£12[P—l—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(quéé"_k_j)zo (mod p),g=1,--,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>*®

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(®)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3066)" ' ¢* (w) log" N’

7zk(N,2)=HPSN:jp3066 +k—j:prime}‘~ (6)

where @(®) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let &k =3,7,43,439,3067
From (2) and (3) we have

J,(w)=0. @)
We prove that for k =3,7,43,439,3067

(1) contain no prime solutions. 1 is not a prime.
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Example 2. Let k # 3,7,43,439,3067
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k # 3,7,43,439,3067
(1) contain infinitely many prime solutions.
The New Prime Theorem (1564)
P +k—j(j=12,-k=1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

D>k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp
solutions.

Theorem. Let &k be a given odd prime.
. 3068

p.Jp T Hk=j(j =1 k=) D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—1—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(quég"_k_j)zo (mod p),g=1,--,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J,(@)#0 (4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3068

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

, (&
(3068)" ' p* (@) log" N

7, (N,2) = ‘{P SN:jp™ +k—j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,5,53
From (2) and (3) we have
J,(0)=0. )
We prove that for k =3,5,53
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& # 3,5,53
From (2) and (3) we have
J,(0)#0. (8)
We prove that for k # 3,5,53
(1) contain infinitely many prime solutions.
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The New Prime Theorem (1565)
p’]p3070 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>" 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
poip™" +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq3070+k—j)50 (mOd p)oqzla"'ap_l' (3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

3070

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (6
(3070)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jp +k-j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,11
From (2) and (3) we have
J,(w)=0. 7
We prove that for & =3,11
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k£ # 3,11
From (2) and (3) we have
J,(w)#0. (8)
We prove that for &k # 3,11

(1) contain infinitely many prime solutions.
The New Prime Theorem (1566)

p’]p3072 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract
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Using Jiang function we prove that jpwn

+k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.
poip™" k= j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—1—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qun"_k_j)zo (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3072

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3072)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jpP+k-j= prime}‘ ~

where @(w) = E[(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,5,7,13,17,97,193,257,769
From (2) and (3) we have
J,(w)=0. D
We prove that for k =3,5,7,13,17,97,193,257,769
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,5,7,13,17,97,193,257,769
From (2) and (3) we have
J,(w)#0. (8)
We prove that for k& # 3,5,7,13,17,97,193,257,769

(1) contain infinitely many prime solutions.
The New Prime Theorem (1567)

p’]p3074 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang
jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3074 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.

. 3074

p,jp” " +k—j(j=1-k=1) (D

Contain infinitely many prime solutions and no prime solutions.
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Proof. We have Jiang function [1,2]
Jz(a))=}_12[P—1—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(quu"_k_j)zo (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp""

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3074)" " ¢* (w) log" N’

7zk(N,2)=HPSN:jp3O74+k—j:prime}‘~ (6)

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,,2) >1.

Example 1. Let & =3,59,107
From (2) and (3) we have
J,(w)=0. D
We prove that for & =3,59,107
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& # 3,59,107
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k # 3,59,107
(1) contain infinitely many prime solutions.
The New Prime Theorem (1568)
P +k—j(j=12,.k=1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p> k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp
solutions.
Theorem. Let k& be a given odd prime.
P, jp " +k—j(j=1,-,k-1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]
Jz(a))=1£[2[P—l—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P
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k-1
rll(jq3076+k_j)50 (mOd p)oqzla"'ap_l' 3
J=
If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>""°

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N
(3076) ' ¢* (w) log" N~

7, (N,2) =‘{P SN:jp +k-j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let k£ =3,5
From (2) and (3) we have
J,(®)=0. )
We prove that for k£ =3,5
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5
From (2) and (3) we have
J, (@) #0. (8

We prove that for k # 3,5
(1) contain infinitely many prime solutions.
The New Prime Theorem (1569)
P +k—j(j=12,-.k=1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

Using Jiang function we prove that jp3078 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

poip™" + k= j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Sy (@) = TI[P=1-x(P)]. 2)
where @ = 1;[ P, y(P) is the number of solutions of congruence
k-1
r%(jq3078 +k_])50 (l’nOd p)quly"',p_l (3)
J=

If y(P)< P—2 then from (2) and (3) we have
J,(@)#0 (4
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We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>""

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(0)0"! N

(3078)" ' ¢* (w) log" N’

7, (N,2) = ‘{P SN:jp " +k—-j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k£ =3,7,19,163,487,3079
From (2) and (3) we have
J,(0)=0. )
We prove that for k =3,7,19,163,487,3079
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,7,19,163,487,3079
From (2) and (3) we have
J,(@)#0. (8)
We prove that for k # 3,7,19,163,487,3079

(1) contain infinitely many prime solutions.
The New Prime Theorem (1570)

p’]p3080 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jecxuan@sina.com
Abstract

Using Jiang function we prove that jp3080 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.

pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

J,(w)= Hz[P—l—;((P)]. (2
P>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq3080+k—j)50 (mOd p)oqzla"'ap_l' (3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp "*°

+k —j isaprime.
Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have

J,(@)=0 (5
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We prove that (1) contain no prime solutions [1,2]
If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (6
(3080) "' 9" (w) log* N

7, (N,2) =‘{P SN:jp™+k-j= prime}‘ ~

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k£ =3,5,11,29,41,71,89,617
From (2) and (3) we have
J,(w)=0. 7
We prove that for k =3,5,11,29,41,71,89,617
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,5,11,29,41,71,89,617
From (2) and (3) we have
J,(w)#0. (8)

We prove that for &k # 3,5,11,29,41,71,89,617
(1) contain infinitely many prime solutions.
The New Prime Theorem (1571)
P +k—j(j=12,.k=-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p> ™ 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
pip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq3082+k—j)50 (mOd p)oqzla"'ap_l' (3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>**

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3082) ' ¢* (w) log" N~

7zk(N,2)=HPSN:jp3082 +k—j:prime}‘~ (6)
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where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let k& =3,47,3083
From (2) and (3) we have
J,(0)=0. D
We prove that for k& =3,47,3083
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,47,3083
From (2) and (3) we have
J, (@) #0. (8)

We prove that for &k # 3,47,3083

(1) contain infinitely many prime solutions.

The New Prime Theorem (1572)
. 3084

pjp” +k—j(j=12k=1),p>k
Chun-Xuan Jiang
jcxuan@sina.com
Abstract

D> 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™ k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=1£[2[P—l—;((P)]. (2

where @ =I11P, y(P) isthe number of solutions of congruence
P

k-1
g(jq3084+k_j)50 (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J,(@)#0 (4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3084

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(0)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (&
(3084) " ¢* (w) log* N

7, (N,2) =‘{P SN:jp™+k-j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k& =3,5,7,13,1543
From (2) and (3) we have
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J,(w)=0. 2
We prove that for k =3,5,7,13,1543
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& # 3,5,7,13,1543
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k # 3,5,7,13,1543
(1) contain infinitely many prime solutions.
The New Prime Theorem (1573)
P +k—j(j=12,.k-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

D> 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™™ k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq3086+k—j)50 (mod p),g=1,---,p—1. 3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any & there are infinitely many primes P

such that each of jp>"%

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3086)" ' ¢* (w) log" N’

7, (N,2) =‘{P SN:jp ™ +k-j= prime}‘ ~

where @(w) = E[(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k=3
From (2) and (3) we have
J,(w)=0. (7
We prove that for k=3

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let k # 3
From (2) and (3) we have
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J, (@) #0. (8)

We prove that for k # 3
(1) contain infinitely many prime solutions.
The New Prime Theorem (1574)

p’]p3088 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

D> 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
poip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=11_12[P—1—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qugg"_k_j)zo (mod p),g=1,--,p—1. 3)

If y(P)XP- 2. then from (2) and (3) we have
J,(@)#0 @)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3088

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

, (&
(3088)" ' p* (@) log" N

7, (N,2) = ‘{P SN:jp™ +k—j= prime}‘ ~

where @(w) = E[(P -1).

From (6) we are able to find the smallest solution 7, (N;,2) >1.
Example 1. Let & =3,5,17,773,3089
From (2) and (3) we have
J,(w)=0. (7
We prove that for k =3,5,17,773,3089

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let k& # 3,5,17,773,3089
From (2) and (3) we have

J,(@)#0. (8
We prove that for k # 3,5,17,773,3089

(1) contain infinitely many prime solutions.
The New Prime Theorem (1575)

p’]p3090 +k—j(j:1’25”'ak_1)9p >k
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Chun-Xuan Jiang
jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3090 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—l—;((P)]. (2
>
where @ =IT1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq30°0+k—j)50 (mOd p)oqzla"'ap_l' (3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp "

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3090) ' ¢* (w) log" N~

7zk(N,2)=HPSN:jp30°0+k—j:prime}‘~ (6)

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let £ =3,7,11,31,619
From (2) and (3) we have
J,(®)=0. )
We prove that for k£ =3,7,11,31,619
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& #3,7,11,31,619
From (2) and (3) we have
J, (@) #0. (8

We prove that for k& #3,7,11,31,619

(1) contain infinitely many prime solutions.
The New Prime Theorem (1576)
p’]p3092 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang
jexuan@sina.com

Abstract

3092

Using Jiang function we prove that jp +k — j contain infinitely many prime solutions and no prime

solutions.
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Theorem. Let &k be a given odd prime.

pojp™” k= j(j =1k =1) e
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—1—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq30°2+k—j)50 (mOd p)oqzla"'ap_l' (3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3092

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (O
(3092)" " ¢* (w) log* N

7, (N,2) =HP SN:jp P +k-j= prime}‘ ~

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k£ =3,5
From (2) and (3) we have
J,(®)=0. )
We prove that for k£ =3,5
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5
From (2) and (3) we have
J, (@) #0. (8

We prove that for k # 3,5
(1) contain infinitely many prime solutions.
The New Prime Theorem (1577)
P +k—j(j=12,.k-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>® k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
pip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]
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Jz(a))=1£12[P—1—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qu%"_k_j)zo (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4)
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3094

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

()
(3094)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jp™+k-j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k& = 3,239,443
From (2) and (3) we have
J,(w)=0. (7
We prove that for k = 3,239,443
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,239,443
From (2) and (3) we have
J,(w)#0. (8)
We prove that for k # 3,239,443

(1) contain infinitely many prime solutions.
The New Prime Theorem (1578)

p’]p30% +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang
jcxuan@sina.com

Abstract
Using Jiang function we prove that jp30% +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

pip™™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=1£[2[P—l—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qu%"_k_j)zo (mod p),g=1,---,p—1. 3)
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If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P
such that each of jp>*
Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
Jy(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N

, (&
(3096)" " ¢* (w) log* N

7, (N,2) =‘{P SN:jp™ +k-j= prime}‘ ~

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let £ =3,5,7,13,19,37,73,173,1033,1549
From (2) and (3) we have
J,(@)=0. )
We prove that for k = 3,5,7,13,19,37,73,173,1033,1549
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let &k # 3,5,7,13,19,37,73,173,1033,1549
From (2) and (3) we have
J,(w)#0. (8)

We prove that for k& # 3,5,7,13,19,37,73,173,1033,1549
(1) contain infinitely many prime solutions.
The New Prime Theorem (1579)
P +k—j(j=12,-.k=1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

Using Jiang function we prove that jp3098 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.

pip™™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

Hl(jq30°8+k—j)50 (mOd p)oqzla"'ap_l' 3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

3098

such that each of jp +k —j isaprime.
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Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

, (6
(3098)" "' ¢* (@) log" N

7, (N,2) = ‘{P SN:jp™* +k—j= prime}‘ ~

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let k=3
From (2) and (3) we have
J,(®)=0. )
We prove that for k=3
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3
From (2) and (3) we have
Jy(@)#0. (8)

We prove that for k # 3
(1) contain infinitely many prime solutions.

The New Prime Theorem (1580)
. 3100

p’]p +k—](]:1’277k_1)9p>k
Chun-Xuan Jiang
jecxuan@sina.com

Abstract

p>'° k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
poip™™" k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=11_12[P—1—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3100+k_j)50 (mOd p)oqzla"'ap_l' 3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>'®

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(0)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

+k —j isaprime.
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J,(@)o"! N
(3100) ' ¢* (w) log" N’

7zk(N,2)=HPSN:jp3100+k—j:prime}‘~ (6)

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let £ =3,5,11,101,311
From (2) and (3) we have
J,(w)=0. D
We prove that for k£ =3,5,11,101,311
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k& #3,5,11,101,311
From (2) and (3) we have
J, (@) #0. (8

We prove that for k& #3,5,11,101,311
(1) contain infinitely many prime solutions.
The New Prime Theorem (1581)
pojpt +k—j(j=12,k-1),p>k
Chun-Xuan Jiang

jecxuan@sina.com
Abstract

p>'? k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
pip™” +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3102+k_j)50 (mOd p)oqzla"'ap_l' (3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>'"

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N

, (6
(3102)" " ¢" (w) log* N

7, (N,2) =‘{P <SN:jp % +k-j= prime}‘ ~

where @(w) = E[(P -1.
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From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k£ =3,7,23,67,283
From (2) and (3) we have
J,(0)=0. @)
We prove that for k =3,7,23,67,283
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,7,23,67,283
From (2) and (3) we have
J,(w)#0. (8)

We prove that for k # 3,7,23,67,283

(1) contain infinitely many prime solutions.
The New Prime Theorem (1582)

p’]p3104 +k—](] = 1’27”'7k_1)9p > k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>' k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
poip™™ + k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=1£[2[P—l—;((P)]. (2

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(qum"_k_j)zo (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J,(@)#0 (4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3104

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

7, (N2)=P<N: jp>™ +k—j=prime| ~ ,
(W)= P J = prime} (3104 ¢ () log* N

6

where @(w) = E[(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,5,17,289,1553
From (2) and (3) we have
J,(w)=0. (7
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We prove that for k =3,5,17,289,1553
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k # 3,5,17,289,1553
From (2) and (3) we have
J,(@)#0. (8)

We prove that for k # 3,5,17,289,1553

(1) contain infinitely many prime solutions.
The New Prime Theorem (1583)

p’]p3106 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>'° +k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp
solutions.
Theorem. Let &k be a given odd prime.

pip™ +k=j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=1£12[P—l—;((P)]. (2)

where @ =I1P, y(P) isthe number of solutions of congruence
P

k-1
g(jq3106+k_j)50 (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4
We prove that (1) contain infinitely many prime solutions that is for any & there are infinitely many primes P

such that each of jp>'"

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3106)" ' ¢* (w) log" N’

7, (N,2) =‘{P SN:jp " +k-j= prime}‘ ~

where @(w) = E[(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k=3
From (2) and (3) we have
J,(w)=0. (7
We prove that for k=3

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let k # 3
From (2) and (3) we have

J,(@)#0. (8)
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We prove that for k # 3
(1) contain infinitely many prime solutions.
The New Prime Theorem (1584)

p’]p3108 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>'® k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™" k= j(j =1 k1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=1£12[P—l—;((P)]. (2)

where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(jq3108+k_j)50 (mod p),g=1,--,p—1. 3)

If y(P)XP- 2. then from (2) and (3) we have
J,(@)#0 (4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3108

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(0)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

, (&
(3108) ' ¢* (@) log" N

7, (N,2) = ‘{P SN:jp®+k—j= prime}‘ ~

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,,2) >1.
Example 1. Let k£ =3,5,7,13,29,149,223,3109
From (2) and (3) we have
J,(w)=0. 7
We prove that for k =3,5,7,13,29,149,223,3109

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let k& #3,5,7,13,29,149,223,3109
From (2) and (3) we have

Jy(0)#0. (8)
We prove that for k # 3,5,7,13,29,149,223,3109

(1) contain infinitely many prime solutions.
The New Prime Theorem (1585)

p’]p3110 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang
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jcxuan@sina.com

Abstract
Using Jiang function we prove that jpmo +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

pip™" + k= j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—1—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3llo+k_j)50 (mOd p)oqzla"'ap_l' (3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any & there are infinitely many primes P

. 3110

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

, (6
(3110)"" 9" (w) log* N

7, (N,2) =‘{P <SN:jp™+k-j= prime}‘ ~

where @(w) = I;I(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k=311
From (2) and (3) we have
J,(®)=0. )
We prove that for k =3,11
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k£ # 3,11
From (2) and (3) we have
J, (@) #0. (8)

We prove that for k # 3,11
(1) contain infinitely many prime solutions.
The New Prime Theorem (1586)
poip k= j(j=12,k-1),p>k
Chun-Xuan Jiang
jexuan@sina.com

Abstract

Using Jiang function we prove that jp3112 +k — j contain infinitely many prime solutions and no prime
solutions.

Theorem. Let &k be a given odd prime.
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P + k= j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—1—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3llz+k_j)50 (mOd p)oqzla"'ap_l' (3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp°'"

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3112)"" ¢* (w) log" N’

7zk(N,2)=HPSN:jp3112 +k—j:prime}‘~ (6)

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,;,2) >1.

Example 1. Let k£ =3,5
From (2) and (3) we have
J,(®)=0. )
We prove that for k =3,5
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,5
From (2) and (3) we have
J, (@) #0. (8

We prove that for k # 3,5
(1) contain infinitely many prime solutions.
The New Prime Theorem (1587)
poipt k= j(j=12,k=1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>"' k- J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let k& be a given odd prime.
poip™ k= j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=1£[2[P—l—;((P)]. (2)
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where @ =11P, y(P) isthe number of solutions of congruence
P

k-1
g(jq3ll4+k_j)50 (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 (4)
We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P
such that each of jp>'™*
Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(@)#0 then we have asymptotic formula [1,2]

+k —j isaprime.

J,(@)o"! N
(3114)"" ¢* (w) log" N

7, (N,2) =‘{P SN:jp™M+k-j= prime}‘ ~

where @(w) = I;I(P -1).

From (6) we are able to find the smallest solution 7, (N,;,2) >1.
Example 1. Let k£ =3,7,19,347,1039
From (2) and (3) we have
J,(0)=0. (7
We prove that for k =3,7,19,347,1039
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let k #3,7,19,347,1039
From (2) and (3) we have
J,(w)#0. (8)
We prove that for k& # 3,7,19,347,1039
(1) contain infinitely many prime solutions.
The New Prime Theorem (1588)
Pt +k—j(j=12,k-1),p>k
Chun-Xuan Jiang
jcxuan@sina.com

Abstract
Using Jiang function we prove that jp3116 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let &k be a given odd prime.

pip™" + k= j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2)

where @ =I11P, y(P) isthe number of solutions of congruence
P

k-1
g(qué"_k_j)zo (mod p),g=1,---,p—1. 3)

If y(P)< P—2 then from (2) and (3) we have
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J, (@) #0 (4)

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp>"'°

+k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]

J,(@)o"! N

(3116)" ' ¢* (w) log" N’

7, (N,2) =‘{P SN:jp+k-j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let k& =3,5,83,1559
From (2) and (3) we have
J,(w)=0. @A)
We prove that for k =3,5,83,1559
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let &k # 3,5,83,1559
From (2) and (3) we have
J,(w)#0. (8)

We prove that for k # 3,5,83,1559

(1) contain infinitely many prime solutions.
The New Prime Theorem (1589)

p’]p3118 +k—](] = 1’25”'5k_1)9p >k
Chun-Xuan Jiang

jecxuan@sina.com
Abstract

Using Jiang function we prove that jp3118 +k — j contain infinitely many prime solutions and no prime
solutions.
Theorem. Let k& be a given odd prime.

poip™" k= j(j =1k =1) (D
Contain infinitely many prime solutions and no prime solutions.
Proof. We have Jiang function [1,2]

Jz(a))=}_[2[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3188+k_j)50 (mOd p)oqzla"'ap_l' (3

Jj=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

such that each of jp°'™

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have

+k —j isaprime.
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Jy(@)=0 (5
We prove that (1) contain no prime solutions [1,2]
If J,(®)#0 then we have asymptotic formula [1,2]

J,(0)o"! N

, (6
(3188) ' p* (@) log" N

7, (N,2) = ‘{P SN:jp™+k—j= prime}‘ ~

where @(w) = EI(P -1.

From (6) we are able to find the smallest solution 7, (N,,2)>1.

Example 1. Let £ =3,3119
From (2) and (3) we have
J,(0)=0. D
We prove that for k£ =3,3119
(1) contain no prime solutions. 1 is not a prime.
Example 2. Let £k #3,3119
From (2) and (3) we have
J,(@)#0. (8

We prove that for k #3,3119
(1) contain infinitely many prime solutions.
The New Prime Theorem (1590)
poip +k—j(j=12,.k-1),p>k
Chun-Xuan Jiang

jcxuan@sina.com
Abstract

p>'® 4k — J contain infinitely many prime solutions and no prime

Using Jiang function we prove that jp

solutions.

Theorem. Let &k be a given odd prime.
poip™ +k=j(j =1k =1) (D

Contain infinitely many prime solutions and no prime solutions.

Proof. We have Jiang function [1,2]

Jz(a))=}_12[P—l—;((P)]. (2
>
where @ =I1P, y(P) isthenumber of solutions of congruence
P

k-1

rll(jq3120+k_j)50 (mOd p)oqzla"'ap_l' (3

J=

If y(P)< P—2 then from (2) and (3) we have
J, (@) #0 4

We prove that (1) contain infinitely many prime solutions that is for any k& there are infinitely many primes P

. 3120

such that each of jp +k —j isaprime.

Using Fermat’s little theorem from (3) we have y(P) = P —1. Substituting it into (2) we have
J,(@)=0 (5)

We prove that (1) contain no prime solutions [1,2]

If J,(®)#0 then we have asymptotic formula [1,2]
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7, (N,2) =HP SN:jp* +k-j= prime}‘ ~

where @(w) = I;I(P -1).

J,(@)o"! N
(3120)" ' ¢* (w) log" N’

6

From (6) we are able to find the smallest solution 7, (N,,2)>1.
Example 1. Let £ =3,5,7,11,13,17,31,41,53,61,79,131,157,313,521,1249,3121

From (2) and (3) we have
J,(@)=0.

7

We prove that for k¥ =3,5,7,11,13,17,31,41,53,61,79,131,157,313,521,1249,3121

(1) contain no prime solutions. 1 is not a prime.

Example 2. Let &k #3,5,7,11,13,17,31,41,53,61,79,131,157,313,521,1249,3121

From (2) and (3) we have
J, (@) #0.

(8

We prove that for k #3,5,7,11,13,17,31,41,53,61,79,131,157,313,521,1249,3121

(1) contain infinitely many prime solutions.
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Szemerédi’s theorem does not directly to the
primes, because it cannot count the number of
primes. Cramér’s random model cannot prove

any prime problems. The probability of 1/log N
of being prime is false. Assuming that the events
“P is prime”, “P+2 is prime” and “P+4 is
prime” are independent, we conclude that P,
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P+2 R P+4 are simultaneously prime with order in the sequence Ofprime numbers but we
have every reason to believe that there are some

mysteries which the human mind will never
N/log’ N primes less than N . Letting penetrate.

probability about 1/log’ N . There are about

N — o0 we obtain the prime conjecture, which
is false. The tool of additive prime number theory
is basically the Hardy-Littlewood prime tuples
conjecture, but cannot prove and count any prime

problems[6]. i
Mathematicians have tried in vain to discover some Paul Erdos(1913-1996)

Leonhard Euler(1707-1783)
It will be another million years, at least, before we
understand the primes.

Jiang’s function J n+1 (6()) in prime distribution

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

Abstract
We define that prime equations

ﬁ(Pl”qu)ﬁ’ﬁc(Pl’qu) (5)

are polynomials (with integer coefficients) irreducible over integers, where F,---, P are all prime. If Jiang’s

function J

n+l

(w)=0 then (5) has finite prime solutions. If J _ (@)# 0 then there are infinitely many

n+l

-+-, P such that f1 R fk are primes. We obtain a unite prime formula in prime distribution

Toa(Non+1)=|{B,---,P, < N: f,,-, f, are k primes}|

k J (@ao" N
=[] (degf)"x "“,f ) (1+0(1)). (8)

L i ! +n 1 k+n N

i=1 n: ¢ (0)) Og
Jiang’s function is accurate sieve function. Using Jiang’s function we prove about 600 prime theorems [6]. Jiang’s
function provides proofs of the prime theorems which are simple enough to understand and accurate enough to be
useful.

primes B,

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
1t will be another million years, at least, before we understand the primes.
Paul Erdos
Suppose that Euler totient function
¢(a))=21_[(P—1)=oo as @—> o, (D
<p

where @ = 21_[ P s called primorial.
<P

Suppose that (@, h,) =1, where i =1,---,@(®) . We have prime equations
R=won+l,--, B, =onth, @)
where n=0,1,2,---.
(2) is called infinitely many prime equations (IMPE). Every equation has infinitely many prime solutions. We
have
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_ _ (V)
7, _Pz%d )1 = o) (1+o(D))., (3)

where 7, denotes the number of primes P <N in P=wn+h n=0,1,2,---, 7(N) the number of

primes less than or equal to N .
We replace sets 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, P, =30n+17,
P, =30n+19, P, =30n+23, B, =30n+29, n=0,L2, - @)

Every equation has infinitely many prime solutions.
THEOREM. We define that prime equations

f;(PUaPn)aaf;((PlaaPn) (5>

are polynomials (with integer coefficients) irreducible over integers, where £B,---, P are primes. If Jiang’s
function J,, ,(@)=0 then (5) has finite prime solutions. If J, (@) # 0 then there exist infinitely many
primes F,---, P suchthateach f, isa prime.
PROOF. Firstly, we have Jiang’s function [1-11]

J,2(@) = TI[(P=1)" = 2(P)]. ©

where ¥ (P) is called sieve constant and denotes the number of solutions for the following congruence
k
rllf;(qla"'aqn)zo (mOdP): 7

where ¢, =1,---,P—-1,---,q =1,---,P—1.
J,.,(®) denotes the number of sets of F,,--+, P prime equations such that f,(B,---,P.),--, f,(P,---,P)

(@) =0 then (5) has finite prime solutions. If J _ (@)# 0 using y(P) we sift

are prime equations. If J nil

n+l

out from (2) prime equations which can not be represented £,---, P, then residual prime equations of (2) are
PB,---,P prime equations such that f,(B,---,P),--, f,(B,---,P) are prime equations. Therefore we
such that f(B,---,P),-, f,(B,---,P) are

prove that there exist infinitely many primes B,---, P

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

Tea(Non+1)=|{B,---,P, <N: f,,-, f, are k primes}|

k k n
“[] (egsy xLeal@e N
i=1 n'g M(w) log o

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

~(+o(D). (8)

prime number theorem

7z](N,2):‘{P1 <N:Pis prime}‘=$(1+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 the prime theorems are conjectures except the prime number theorem, because they
do not prove that prime equations have infinitely many prime solutions. We prove the following conjectures by this
theorem.
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Example 1. Twin primes P, P+ 2 (300BC).
From (6) and (7) we have Jiang’s function
Jy,(0)=11(P-2)#0.
3<p
Since J,(@)# 0 in (2) exist infinitely many P prime equations such that P+2 is a prime equation.

Therefore we prove that there are infinitely many primes P such that P+ 2 is a prime.
Let @ =30 and J,(30)=3.From (4) we have three P prime equations

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

From (8) we have the best asymptotic formula

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

¢*(w) log’ N

(1+o(1))

1 N
= 23@(1— oI j N (1+o(1)).

In 1996 we proved twin primes conjecture [1]

0] N
¢’ (w) log> N

Remark. J,(®) denotes the number of P prime equations, (I+o(1)) the number of

solutions of primes for every P prime equation.
Example 2. Even Goldbach’s conjecture N = F, + P, . Every even number N > 6 is the sum of two primes.
From (6) and (7) we have Jiang’s function
J(0)=TI(P-2)T1 Pl
3<p PN P2
Since J,(@w)#0 as N —> o0 in (2) exist infinitely many B prime equations such that N —F is a prime

0.

equation. Therefore we prove that every even number /N > 6 is the sum of two primes.
From (8) we have the best asymptotic formula

7,(N,2) =|{B < N,N — P, prime}| = J;ffz)“) - g]f ~(1+o(1).

o 1-— ! - 2=l ]f (1+0(1).
P (P—1)? )PV P=2 log’ N

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

Jy(@)=T1(P=3)#0,

J,(®) is denotes the number of P prime equations such that P+2 and P+6 are prime equations. Since
J,(®) #0 in (2) exist infinitely many P prime equations such that P+2 and P+ 6 are prime equations.

Therefore we prove that there are infinitely many primes P suchthat P+2 and P+ 6 are primes.
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
Jy(0)o® N
¢’ (w) log’ N
Example 4. Odd Goldbach’s conjecture N =F + P, +P,. Every odd number N =9 is the sum of three

73(N,2)=|{P < N:P+2,P+6are primes}| = (1+o(1)).
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primes.
From (6) and (7) we have Jiang’s function
Jy(@) _g(P 3P+3))£[V(1——P2 —5 570

Since J;(w)#0 as N — o0 in (2) exist infinitely many pairs of F, and P, prime equations such that

N — B — P, is aprime equation. Therefore we prove that every odd number N >9 is the sum of three primes.
From (8) we have the best asymptotic formula

Ji(w)o N?
2¢°(w) log’ N

1 1 N*
= 1+—7 |II| 1-—; —(1+0(1)).
3<P (P-1)" )rv P -3P+3)log’ N

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

J3(a)):g(P2—3P+2)¢o

7,(N,3)=|{B,P,<N:N-PR - P, prime}| = (1+o0(1)).

J,(@) denotes the number of pairs of F, and P, prime equations such that P, is a prime equation. Since
Jy(@) #0 in (2) exist infinitely many pairs of F, and P, prime equations such that P, is a prime equation.

Therefore we prove that there are infinitely many pairs of primes F, and P, such that P, is a prime.
From (8) we have the best asymptotic formula

Jy(w)o N°
4¢* (o) log’ N

7,(N,3)=|{B.P, <N : BP,+2 prime}| = (1+o(1)).

Note. deg (BP,)=2.
Example 6 [12]. Prime equation P, = Pl3 + 2P23 .
From (6) and (7) we have Jiang’s function

Jy(@)=T0 [ (P=1) - z(P) |20,

P-1 P-1
3

where y(P)=3(P-1) if 23 =l(modP) ; y(P)=0 if 2

otherwise.

#l(modP) ; y(P)=P-1

Since J,(@) # 0 in (2) there are infinitely many pairs of P, and P, prime equations such that P, is a prime
equation. Therefore we prove that there are infinitely many pairs of primes /] and P, suchthat P, isa prime.
From (8) we have the best asymptotic formula
Jy(ww N?
6¢° (w) log® N
Example 7 [13]. Prime equation P, = P14 + (P, + ).
From (6) and (7) we have Jiang’s function

Ji(@)=T [ (P=1) - z(P)]|#0
where y(P)=2(P-1) if P=1(mod4); y(P)=2(P-3) if P=1(mod8); y(P)=0 otherwise.
Since J,(@) # 0 in (2) there are infinitely many pairs of P, and P, prime equations such that P, is a prime

7,(N3)=|(R,P, <N: R’ +2P; prime}| = (1+0(1)).

equation. Therefore we prove that there are infinitely many pairs of primes /] and P, suchthat P, isa prime.
From (8) we have the best asymptotic formula
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Ji(w)o N?
3(3 ) — (1+o(1)).

8¢ (w) log” N

Example 8 [14-20]. 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)

From (8) we have the best asymptotic formula
7, (N,2)=|{B, <N:B,P, +d, P, + (k—1)d are primes}|
J ' N
- Z(f’)‘" —_(1+o(1))..
¢ (@) log" N
If J,(@w)=0 then (10) has finite prime solutions. If J,(@)# 0 then there are infinitely many primes B

7,(N,3)=|{R, B, <N:P, prime}|=

such that P,,---, P, are primes.
To eliminate d from (10) we have
P=2P-B, P=(j-DB-(j-2)R,3<<k.
From (6) and (7) we have Jiang’s function
Jy(@)= T (P=1) IL(P=1)(P—k-+1)%0
Since J;(@) # 0 in (2) there are infinitely many pairs of F, and P, prime equations such that P,---, P,
are prime equations. Therefore we prove that there are infinitely many pairs of primes F, and P, such

that -+, P, are primes.
From (8) we have the best asymptotic formula

7, (N.3)=[{B.B, <N:(j-1)B —(j—2)P, prime,3< j < k|
_L@a T N g
2¢" (w) log" N
g Pt P *(P-k+1) N°
2Pk (P—1)""ksr (P=1" log" N
Example 9. It is a well-known conjecture that one of P,P+2, P+ 2% s always divisible by 3. To generalize

(1+o(1)).

above to the k — primes, we prove the following conjectures. Let 7 be a square-free even number.

I. P,P+n,P+n’,

where 3 |(n +1).

From (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" isalways 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® isalways divisible by 7.
4. P,P+n,P+n’,---,P+n",

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

90



Researcher2022;14(4) hitp://www.sciencepub.net/researcherR S/

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+5),b=2,6,7,11.

From (6) and (7) we have J,(13) =0, hence one of P,P+n,P+n’,--,P+n
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'" isalways divisible by 19.
Example 10. Let 7 be an even number.

1. P,P+n',i=13,5-,2k+1,

From (6) and (7) we have J,(@) # 0. Therefore we prove that there exist infinitely many primes P such that

is always divisible by 13.

P,P+n' are primes for any k.

2. P,P+n',i=2,4,6,---,2k.

From (6) and (7) we have J,(@) # 0. Therefore we prove that there exist infinitely many primes P such that
P,P+n' are primes for any k.

Example 11. Prime equation 2P, = B + P,

From (6) and (7) we have Jiang’s function
J, (@) =3r{D(P2 —3P+2)#0.
<
Since J,(@) # 0 in (2) there are infinitely many pairs of P, and P, prime equations such that P, is prime

equations. Therefore we prove that there are infinitely many pairs of primes F, and P, suchthat P isa prime.
From (8) we have the best asymptotic formula

Jy(w)o N’
24 (w) log’

In the same way we can prove 2P22 = P, + B which has the same Jiang’s function.

,(N,3)=|{B.P, <N : P, prime}| = ~ (1+o(1)).

Jiang’s function 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 [12-26],
because they do not understand theory of prime numbers.
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The Hardy-Littlewood prime k-tuple conjecture is false
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Abstract

Using Jiang function we prove Jiang prime £k -tuple theorem. We prove that the Hardy-Littlewood prime k -tuple

conjecture is false. Jiang prime K -tuple theorem can replace the Hardy-Littlewood prime k -tuple conjecture.

(A) Jiang prime £ -tuple theorem [1, 2].
We define the prime k& -tuple equation

p,ptn;,
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where 2|n,i=1,---k—1.
we have Jiang function [1, 2]

(@) =TI(P-1- 1(P)). @)

where @ =I1P, y(P) is the number of solutions of congruence
P

k-1
Hl(q+nl.)50 (mod P), g=1,---,p—1. 3
If y(P)<P~—1 then J,(®)# 0. There exist infinitely many primes P such that each of P+n, is prime.
If y(P)=P-1 then J,(®)=0. There exist finitely many primes P such that each of P+n, is prime.
J, (@) is a subset of Euler function @(@) [2].
If J,(w)# 0, then we hae the best asymptotic formula of the number of prime P [1, 2]

J(0)o™ N N

=C(k) 4

ﬁk(N,2)=‘{PSN:P+n1. =prime}‘~

¢ () log" N log" N
H) =TI(P-1),
—k
ctoy=nif 12PN 1 (5)
P P P
Example 1. Let k=2, P, P+ 2, twin primes theorem.
From (3) we have
y(2)=0, y(P)=1if P>2, (6)
Substituting (6) into (2) we have
Jy(@)=T(P-2) %0 )

There exist infinitely many primes P such that P+2 is prime. Substituting (7) into (4) we have the best
asymptotic pormula

. 1 N
7, (N,2) :HPS N:P+2=przme}‘~ 211;13(1— (P—l)z)logzN' (8)
Example 2. Let k=3,P,P+2, P+4.
From (3) we have
y(2)=0, y3)=2 )
From (2) we have
J,(w)=0. (100

It has only a solution P=3, P+2=5, P+4="7.0neof P,P+2, P+4 isalways divisible by 3.
Example 3. Let k=4, P,P+n,where n=2,6,8.
From (3) we have

7(2)=0, y(3) =1, (P)=3 if P>3. (1D
Substituting (11) into (2) we have
Jz("’)=,£[5(P_4)¢0’ (12

There exist infinitely many primes P such that each of P+ n is prime.
Substituting (12) into (4) we have the best asymptotic formula
, 27 P (P-4 N
7z4(N,2)=‘{PSN:P+n=przme}‘~—1‘[ ( 4) n (13)
3 r5 (P-1)" log' N

Example 4.let k=5, P, P+n,where n=2,6,8,12.
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From (3) we have

x2)=0, y3)=1, y(5)=3, y(P)=4 if P>5 (14
Substituting (14) into (2) we have
J,(@) = TL(P=5)#0 (15)

There exist infinitely many primes P such that each of P+ n is prime. Substituting (15) into (4) we have the
best asymptotic formula

4 4
7z5(N,2)=‘{PSN:P+n=prime} ~1%H(P_5)1: ]\57 (16)
2 P21 (P-1) log’ N
Example 5. Let k=6, P, P+n,where n=2,6,8,12,14.
From (3) and (2) we have
x2)=0, y3)=1, y(5)=4, J,(5)=0 an
It has only @ solution P=5, P+2=7, P+6=11, P+8=13, P+12=17, P+14=19. One of
P +n isalways divisible by 5.

(B) The Hardy-Littlewood prime £ -tuple conjecture[3-14].
This conjecture 1is generally believed to be true,but has not been proved(Odlyzko et
al.exp.math.8(1999)107-118).

We define the prime k -tuple equation
P,P+n, (18)

where 2|”ia i=1---k-1.
In 1923 Hardy and Littlewood conjectured the asymptotic formula

N
7, (N,2)=fP<N:P+n = primet|~ H(k , 19
(V. 2) = [{ , = prime})| Qe
where
P y*
iy =n[1-Y2 -1 (20)
P P P
V(P) is the number of solutions of congruence
k-1
Ell(q+nl.)50 (mod P), ¢g=1---,P. 21

From (21) we have V(P)< P and H(k)#0. For any prime k -tuple equation there exist infinitely many
primes P such that each of P+ n, is prime, which is false.

Conjectore 1. Let k=2, P, P+ 2, twin primes theorem
Frome (21) we have

v(P)=1 (22)
Substituting (22) into (20) we have
HE)=TT—2— (23)
P P-1
Substituting (23) into (19) we have the asymptotic formula
7[2(N,2)=HPSNIP+2=pI"im€}‘~HL ]\2] 4
P P—1log" N

which is false see example 1.
Conjecture 2. Let k=3, P, P+2, P+4.
From (21) we have

v(2)=1, v(P)=2 if P>2 (25)
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Substituting (25) into (20) we have

2
H3)=4T1 PFP-2) (26)
Pz3 (P— 1)
Substituting (26) into (19) we have asymptotic formula
2
7,(N,2) =‘{PS N :P+2= prime, P+4 :prim}‘ ~411 PP 32) ]\3] Q27
rz3 (P-1)" log” N
which is false see example 2.
Conjecutre 3.Let k=4, P, P+n,where n=2,6,8.
From (21) we have
v(2)=1, v(3)=2, v(P)=3 if P>3 (28)
Substituting (28) into (20) we have
3
H@=2Ln 2L (29)
2 P>3 (P 1)
Substituting (29) into (19) we have asymptotic formula
3
7z4(N,2):HP<N P+n= przme} BRI Ea s 3) ]Y 300
2 P33 (P-1)* log' N
Which is false see example 3.
Conjecture 4. Let k=5, P, P+n, where n=2,6,8,12
From (21) we have
v(2Q)=1, v(3)=2, v(5) =3, v(P)=4 if P>5 3D
Substituting (31) into (20) we have
4 4
H(5)= lis w (32)
4 s (P-1)
Substituting (32) into (19) we have asymptotic formula
4 4
7[5(N,2)=‘{P<N P+n= przme}‘ 155 HP (P=4) ]\57 (33)
4 ps (P-1) log’ N
Which is false see example 4.
Conjecutre 5.Let k=6, P, P+n,where n=2,6,8,12,14 .
From (21) we have
v(2)=1, v(3)=2, v(5)=4, v(P)=5 if P>5 (34)
Substituting (34) into (20) we have
5
HE) =2 £ (35)
2 P>5 (P 1)
Substituting (35) into (19) we have asymptotic formula
5 5
7s(N,2)=[{P<N:P+n= prime}| ~ 1513 =P ]Z (36)
22 Ps (P=1)° log® N

which is false see example 5.

Conclusion.

The Hardy-Littlewood prime k -tuple conjecture
is false. The tool of addive prime number theory is
basically the Hardy-Littlewood prime tuples conjecture.

k
Hardy-Littlewood prime £k -tuple Conjecture. There

Jiang prime -tuple theorem can replace
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cannot be really modern prime theory without Jiang
function.
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