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Abstract

Using Jiang function we prove the foundamental theorem in arithmetic progression of

primes [1-3]. The primes contain only k < P,.. long arithmetic progressions, but the

+1
primes have no k > P,,, long arithmetic progressions. JX 2 vk i 3 4045 2 MUK
A, LRI I, I AR SCIRA AR O T N T A ST N A7
TN 5 SCi W] . Terence Tao is recipient of 2006 Fields medal.Green and Tao
proved that the primes contain arbitrarily long arithmetic progressions which is absolutely
false[4-9] . They do not understand the arithmetic progression of primes [4-15].The school
of mathematics at institute for advanced study has long been recognized as the leading
internatical center of research and postdoctoral training in pure mathematics.Why do they
sopport and publish(in Ann.Math.)false papers? For example Green,Tao.Kra,Vu,Goldston
and other mathematicians.Since they do not understand the prime numbers. 53X #8077
R PTHE B 23k 2006 SEFE/RACE, [ ERR 2 Hs KA MATIR A, AT
AR S K, Xt A7 K

B 2006 F—ANIEREK, HHh—FEHEHEEEHN

UEIA 2B 2= RO B R AN 4 — BHIE RS LR 2 R150R? i
LRBN TR B L. FH Jiang bR BIX AN ] E03E AR T~ 1995 AF AR T
ZF 3k 1-3. HHfE 3% [E Notices of AMS Oct 2006p.1041 i B 1513545 2006 4F3E /K
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R HH:The first highlight is Tao work with Ben Green,a dramatic new result about the
fundamental building blocks of mathematics, the prime numbers, B[I#&bK-Fi 25T & B4
ARFNFE P74 MR ORI = 205 2808 . A TSI A3, A 13 3 AT A
HEXMEER . e b e goe, Bamhss. MRk 2855 %=
Hy3k1F 2006 FAER KA . 11 2006 F [FH PRy ok ey by At /D IHR A P RRA Bk
28, HAema it — N REG AATIRAAE AT 4 & R EBEF =R PO ABATT R A LT
KRB A REA 58 ORI TAE o By LA A8 o A AT T i) A, o A7 0K
X7 TR AER 8 BRI A IR . 2009 4F 3 22 H 4Kk 1995 AETIEIA, PR 5T bR-Fa
P PG A SR R BEFE =R b — AN EEACE L a5 A BRI,
FTENIAIE NS MMR-FET A e R AR 1, Aw. (AAbfIEF7CR 1. 78 1995
FEWENAT, RGN XN EECR TGS FE . Fr DAk gt R iy, A
S EL{Ehttp://www.wbabin.net /math/xuan39.pdf F ¥, 4> it A w] F 5],

20 {2l il KB A 5440 Euler /% « JE/RZ M7 (Paul Erdos) #t: “ 2 /bik it
100 J74F, HMIA T REBMF R A, A AI MR EO0 WU 3 B SE 22 MO B AT 2 At
1936 FHEH K. A=k Szemeredil975 4G SE A AR, TS Furstenberg Al
Gowers (k4 1998 FEFF/Rvk ¥ #E— UL Szemeredi i . 5 Jr A AR P 25 FFIE
W] Szemeredi & BE . X LEHG 2 K ARG I A A R, UL A7 B SR8 —
MICE R AR B R BEEZZHS . AT RBCEBENLI B A, e
FRRAIT. A A R 1 ge 2 —MbTE ERRATR I, AfeE st Xt S
WK BRI LG, 9 Bt T X HE T RBEEEEY . e ER
HHg b B SR ), AT ZEICIE T E 2 100 JTAERUE R

TR R B 280 o AR AR — R T 5T 5 BN AT — s AL o B 2R 0
WL, AR R AR S R IT (LAS) st At Sl oy 4
iy, 2007-2008 FE2EFpEAR-BE AT E B I 2y . 2008 AFE<HEUFEAE TS R AR AS BRI
T ET R IE S0, JCBIAE A0 R R I R0 30 WA T AN BRAR AT 4 22 R HEE
2R o PRI B i AE T Max Planck B2 T 4 A 28 Tk AR- B 2 5 e BRI 25,
FATIAS B A T2 SRR, O IA AR 22 2. B e 14 FaR 25 . 3t
SR AATHAT T 1 BHE AR AR, AT D BB E A
WE R EHIe T 7 20 A L P 2ECHe g R !

B P74 A& ARG R B e KA, S b AR 2 NG PERF UL e In) 8, MR 1) i,
A Tl ZR A BN AR BORHE T 1 AR e R 18 SC N K A% K- B P 5 o P
] B MBI 9T 2 E5 i) e f O DU (RARAT) 2E E AL AR AR-BR T4 5 2, 14 Manin
FHIEMAITSCEE ST —F, 83t g R e — T AR 2 NA61E, ALy Ems Bk
%, PR 2 NERSR A1 . A 2007 4F 2008 4FAlh R K18 SORE & — s, #
R MHABNGAER), SR A I & N AN « H A7 E FrEoae i 702 — K,
S AR 5 LU R ER oAb A & 2 IR ZAE RN, RBE N AT 2 h AR
— P e B . EAh wikibin BFEEMARIE, FEHEE S E R 2R, AR IR E0E
AR AR AR AR AR RO AR, A T iso B AR, LU R B SeuE i T 2 O B
o AN 229l TR FHIE W R o MR <5 2l 5 K E BECR o Al 3R 5 A7 Hy

2


http://www.wbabin.net/
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¥ 1998 4 1999 4 2002 FAEEE KR, A43C 2005 AFLEERE AR . BA AT FIL
LR, WM SR AL, WP EHBUN SRR E AL, XIS . AR
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Van Vu k{5 1 3E A A o oR 4y 3k, B4 U A 8K & Van Vu,Ben
Green, Tamar.Zieger, Tim,Austin, Katz,Jean,Kevin,Costello and others. 5 3% & A% 4 #k-F
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DI,
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SCEELR A AR AE ¢ MABATTUE I 3 B 2= At n] LA AT TR BT FR N
KL

Theorem. The fundamental theorem in arithmetic progression of primes.

IXERS HEANE 1995 B 58 R TREDAAEUE

We define the arithmetic progression of primes [1-3].
Pi+1=P1+a)gi!i=0!1!2!"'ak_1y 1
where @, = ) IP—IP is called a common difference, P, iscalled g -th prime.
We have Jiang function [1-3]
Jz(w):g(P—l—X(P)), (2

X (P) denotes the number of solutions for the following congruence

k-1
_li{(q+a)gi) = 0(mod P), (3

where q=12,---,P-1.
If Plw,,then X(P)=0; X(P)=k-1 otherwise. From (3) we have



Jp(@)= I (P=1) TT (P—k). (4

(4) UL EE RS AR RAE A, IXREEARIE 1995 A BLI .

If k=P, then J,(P,,,)=0, J,(®)=0, there exist finite primes P, such that
P,, -+, P, are primes. If k < Pg+l then J, (@) # 0, there exist infinitely many primes

P such that P,,---, B are primes. The primes contain only k <P, long arithmetic

progressions, but the primes have no k > P

4+1 long arithmetio progressions. We have the

best asymptotic formula [1-3]

7, (N.2) = [IP, + @,i = prime, 0 <i <k -1, P, <N

_.]z(a))a)k’1 N
= () IogkN(1+0(1)), (5)

where @ = sz P, ¢(w) = 2I'IP(P —1), @ 1S called primorial, ¢(w) Euler function.

WRAM (5 AU FHZHAN AKX T B AR A, EEHFE T 1995
R

Suppose k =P, ; —1.From (1) we have

F)iJrl: PjL+a)gi1| =011!21”'ypg+l_2. (6)
From (4) we have [1-2]
Jz(a))=3SEPQ(P—1)PQEISP(P—PM +1) >0 as @ —> o 7

We prove that there exist infinitely many primes P, such that P,,---, PF,W_1 are primes

forall P,.;.

From (5) we have

7p 1(N,2) =

g+l

p )2 P *(P-P,,, +1) N
2<P<Pg( ] - =) (1+0(2)). (8)

— 1
P-1 Py.1<P (P-1)%"  (logN)™"

From (8) we are able to find the smallest solutions 7z, ;(N,2) >1 forlarge Py, .
Theorem is foundations for arithmetic progression of primes . iX & %% 25051541
LR BIREEG . AEAT AT AP AR R ASE 220 o LA b 45 SR i 4 i it ok R 255 2
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Example 1. Suppose P, =2, @, = 2, P, =3. From (6) we have the twin primes theorem

P,=P +2 (9
From (7) we have

Jz(a’)=3EIP(P—2)—>°O as @ — o, (10

We prove that there exist infinitely many primes P, such that P, are primes. From (8)
we have the best asymptotic formula

7[2(N,2):2H(1— ! 2] l\i @+0(2)). 1D
=" (P-1)% )log?® N

Twin prime theorem is the first theorem in arithmetic progression of primes. Green and Tao
do not prove the twin prime theorem. Therefore Green — Tao theorem is absolutely false
[4-9]. The prime distribution is order rather than randomness. The arithmetic progreessions
of primes are not directly related to ergodic theory, harmonic analysis, discrete geometry
and additive combinatorics. Conjectures and theorems on arithmetic progressions of primes
are absolutely false [4-15], because they do not understand the arithmetic progressions of
primes. P P7HFE AT R BOE BUR TGV UERI Y, DT DABATT A e W 23 HOe TR AR

I 7

Example 2. Suppose P, =3, @, =6, P, =5. From (6) we have

F)i+1 = Pl + 6|| I = 0111213- (12)
From (7) we have
Jz(a)):ZSHP(P—4)—>oo as @ —> © ,

(13)
We prove that there exist infinitely many primes P, such that P,, P, and P,are

primes. From (8) we have the best asymptotic formula

P*(P-4) N4 v 1+ o(1)). (14)

N,2) = 27T
(N2 =21 L 1og

W 5 A, B 5 B8 ) B Bl 2R A 32 00w B B A )
Example 3. Suppose P, = 23, @, = 223092870, P, = 29. From (6) we have

P.,, =P, +223092870i,1=012,---,27. (15)
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From (7) we have

J, (@) = 36495360 I1 (P-28) > as @0, (16)

We prove that there exist infinitely many primes P, such that P,,---, P, are primes.
From (8) we have the best asymptotic formula

27 27 (p_
( P ] p PP 2288) ';'8 @+o(). an
P-1) 2 (P-1D)* log™N

75(N,2)= 11

2<P<23

From (17) we are able to find the smallest solutions 77,4(N,,2) >1.

(17) 2 H A RO T R BOIIR G o XA AR B Bl o
On May 17, 2008, Wroblewski and Raanan Chermoni found the first known case of 25
primes:

6171054912832631+ 366384 x w,, xn, for n=0 to 24.

Theorem can help in finding for 26, 27, 28, ..., primes in arithmetic progressions of
primes.
Corollary 1. Arithmetics progression with two prime variables

RRAE AP R B B AN BB B T AIIERS R .

Suppose @, = d . From (1) we have

P,P,=P +d,P, =P +2d,---,P, =P, +(k-1)d, (R,d) =1. (18>
From (18) we obtain the arithmetic progression with two prime variables: P, and P,,

P,=2P,-P, P,=(j-)P,—(j—-2)P, 3<j<k<P,,. (19)

We have Jiang function [3]
J3(@) = I[(P-1)* - X(P)], (20)

X (P) denotes the number of solutions for the following congruence
k
M[(j -1)a, - (j - 2)q,] = 0(mod P), 2D

where ¢, =12,---,P-1q,=12,---,P-1.

From (21) we have

Js(w)=3g1;[gk(P_1)k<l_[P(P_1)(P_k+1)_>OO as @ —> ©. (22)



We prove that there exist infinitely many primes P, and P, such that P,,---, P, are

primesfor 3<k <P, . (22) XA RIEHIEE A IEMS R
we have the best asymptotic formula

T (N3) =[{(i-1)P, — (j—2)P, = prime3< j <k,P,P, < N}

_ J(@e*? N?
~ #@) log“N

(1+o()), (23)

From (23) we have the best asymptotic formula
pk-2 P*?2(P-k+1) N?
1 (N3) = 11 ! k-1 k
2<P<k (P_]_) k<P (P_]_) |og N

(24) XA FAUFHE AN IEMISE S . XPANEESR (22) F1 (24) WA THAE
TR L

From (24) we are able to find the smallest solution 7, ,(N,,3) >1 forlarge k <P, ;.

L+o(). (24

Example 4. Supposek =3 and P__, > 3. From (19) we have

g+1

P,=2P,-P. (25)

From (22) we have

J3(w)=3£F£(P—1)(P—2)—>w as @ —> o, (26)

We prove that there exist infinitely many primes P, and P, such that P, are primes.

From (24) we have the best asymptotic formula

2

1 N?
7,(N3)=2T11|1- 1+0(1)) =1.32032 1+0(1)). (27
,(N.3) [ (P_1)2J|093N< ®) og v oW
Example 5. Suppose k =4 and P,.1 > 4. From (19) we have
P,=2P,-P, P, =3P, - 2P,. (28)
From (22) we have
J3(a))=251'IP(P—1)(P—3)—>oo as @ —> o, 29

We prove that there exist infinitely many primes P, and P,such that P, and P,are

primes. From (24) we have the best asymptotic formula
8



9 _P’(P-3) N?
(N3 =- 11 e |og4N(1+°(1))' (30)

Example 6. Suppose k=5 and P

i1 > 5. From (19) we have

P,=2P,-P, P, =3P, - 2P, P, =4P, -3P, . (3D
From (22) we have

J3(a)):251'IP(P—1)(P—4)—>oo as @ — o, (32)

We prove that there exist infinitely many primes P, and P,such that P,, P, and

P, are primes. From (24) we have the best asymptotic formula

27 _P’(P-4) N?
n(N3=""11 D |ogSN(1+°(l))' (33)

Green and Tao study only corollary 1, which is not the theorem [4-9].
Corollary 2. Arithmetic progression with three prime variables

RIS BRI SCEIR AR R A FER K

From (18) we obtain the arithmetic progression with three prime variables: P,,P, and P,
P,=P,+P,—-PF, P,=P,+(j-3)P,-(J-3)R, 4<j<k<P,, Gb
We have Jiang function

Jo(@) = IL((P-1)° = X(P)), (35)

X (P) denotes the number of solutions for the following congruence

k

110 +(J -3)a, - (J —3)a,) = 0(mod P), (36)
where @, =12,---,P-1,1=123.

Example 7. Suppose K =4 and P, > 4.From (34) we have

g+1
P,=P,+P,-P. (37
From (35) and (36) we have
J4(a)):3<HP(P—1)(P2 ~3P+3) > as w—> o, (38)

We prove that there exist infinitely many primes P, and P, and P, such that P,are

primes. we have the best asymptotic formula



1 N°
ﬁZ(N,4):23§nP(1+(P_1)Sjlog4 @+ o). (39)

For k>5 from (35) and (36) We have Jiang function

J(@=_ 11 (P-1)°

3<P<(k-1)

x T _(P-D[(P-1?~(P-2)(k—-3)] >

(k-1)<P

as @ —> . (40)
We prove that there exist infinitely many primes P, and P, and P, such that
P,,~--, P are primesfor 5<Kk <P, .
we have the best asymptotic formula

T (NA) =[P, +(j—3)P, - (j—3)P, = prime,4 < j<k,P,P,,P, <N}

J, (@) N3

- () IogkN(1+o(1)). (41
From (41) we have
7o (N,4)

k-3 k-3 12 _(P— — 8
- n P g PARP =(P=2)k=3] N° o o) 42
2<P<(k-1) (P —1)*"2 (k-1)<P (P-1) log" N

From (42) we are able to find the smallest solution 7z, ,(N,,4) >1 forlarge k <P, ;.

Corollary 3. Arithmetic progression with four prime variables
XS AR K
From (18) we obtain the arithmetic progression with four prime variables: P,,P,,P, and
I:)4
P, =P, +2P,-3P, + P, Pj=P4+(j—3)P3—(j—2)P2+P1,
5Sj£k<Pg+l (43)
We have Jiang function

Js(w)zg[(P—l)“—X(P)], (44)
X (P) denotes the number of solutions for the following congruence

k
1[q, +(j-3)d; - (1-2)q, +¢,] =0 (mod P), (45)

10



where

qi =1|"';P_1!i =1'2’3’4

Example 8. Suppose k=5 and P,

P,=P,+2P,—3P, +P. (46)

> 5. From (43) we have

From (44) and (45) we have
Js(a))=125<1'IP(P—1)(P3—4P2+6P—4)—>oo as @ —> . (47

We prove there exist infinitely many primes P,,P,,P, and P, such that P, are

primes.
We have the best asymptotic formula

4
7,(N,5) = JSS(“’)“) N5 (L+o(D)). (48)
¢” (o) log” N
Example 9. Suppose kK =6 and Py > 6 . From (43) we have
P, =P, +2P,-3P, + P, Ps =P, +3P, —4P, + P,. (49)

From (44) and (45) we have
Js(a)):105<1'IP(P—1)(P3—5P2+1OP—9)—>oo as @ —> . (50)

We prove there exist infinitely many primes P,,P,, P, and P, such that P, and P

are primes.
We have the best asymptotic formula

Js(@)o® N*
¢° (@) log® N
For k>7 from (44) and (45) we have Jiang function

75(N,5) =

(L+0(1). (50)

J(w)=6 I (P-1)(P’-3P+3)

5<P<(k-4)

x T {(P-1)* —(P-1)?[(P-3)(k —4) +1]— (P ~1)(2k —9)} > w0

(k—4)<P

as @ —» o (51)
We prove there exist infinitely many primes P,,P,,P, and P,such that P;,---, P, are
primes.

We have best asymptotic formula

11



7 s(N5) =[{P, + (] =3)P, = (j —2)P, + P, = prime 5 < j<k,P,-+,P, <N

_Js(@)o™t N*
= (o) Iogkl\|(1+o(1)).

I thank professor Huang Yu-Zhen for compution of Jiang functions.
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