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Abstract

The twin prime conjecture is an important mathematical problem. Based on the sieve method pro-
posed by American scholar Terence Tao, which states that there are infinitely many prime arithme-
tic sequences of arbitrary length, we discussed the three-term prime arithmetic sequences with a
spacing of 2 and proposed a new sieve principle, which is the twin prime distribution principle. Liu
Wenfu, a retired teacher from Neijiang, contacted the Institute of Mathematics and discussed the
twin prime conjecture with professors and undergraduate students. Professor Steven Miller, the
chief editor of the world’s difficult problems section of Elsevier’s “Journal of Number Theory”, re-
viewed the proof, raised questions, provided suggestions and made adaptations, and then proved
the twin prime conjecture.
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AR FHOBAE, BHMECE R, BRCEESR SRS, R R R

A MO ER B 2 BN 2803, 5), (5, 7), (11,13), (59, 61)+++, KFEIIERA LH LA, TN,
Ak RO AR

RHp, FERBER, SURTHEYW p+2 HEF AR 2]

TERRZR A AR, AT LUIF R S5 AR R, HLSEAAR, R EAMK TR 2558 . WITER)
THOKE, JUFEAEMH A LLEH, ZARRETZ, GO RIR, BAVISETR@E, KR
TIREG B UEZR A RBOEE IR R . UEWI R S AR BARNAE, (EIEANRE . X AR ZHFK
TERRR SRS R, B TRZ7E, METEENSARTE.

1859 4, fH[E £ 4 8 # K Riemann 2 R B A H 45 IR 8, HAC7 AR BN AR, By 3RATTA
FEEB AT HLNE o [ P 7 5 4 B R A AR R85 B, OO SO AR AR R UG AR R AL T UD A SERR I IR 1R

2014 4, EHEFELHFEXK Terence Tao ETERKENRBEEZRIIA LT 24, W n F{ER
ZIEREZRHNE TS 2NN, IEH T n<246 M) 2 EBE LT ZA .

2022 4, Terence Tao #2Hin<6, MWEin=6, 4, 2 {3 TR LEERIIH LI 24

ARG n=6 MEEHT Kk, k+6, k+12,

0 1 2 3 4 5 6 7 8 9 10 11 12 k
6 7 8 9 10 11 12 13 14 15 16 17 18 ... k+6
12 13 14 15 16 17 18 19 20 21 22 23 24 .. k+12

BHEERG,11,17), (7,13,19), (11,17,23)HELHEZN. HEMNn=6 K2 N MEHELFZ .
BALRE =211 3 EZHI Kk, k+2, k+4,

0 1 2 3 4 5 6 7 8 9 10 11 12 k
2 3 4 5 6 7 8 9 10 11 12 13 14 e k+2
4 5 6 7 8 9 10 11 12 13 14 15 16 .. k+4

FHEEMIINA S, 5,7), TR LHS A Y0525
5,7,9), (7,9, 11), (11, 13, 15)...

HAFEMNBERBA LT LA BalrR? TATKI, RERBEEHEZLS], 7,9, 11)
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RIRHKA®, 7,9), (11,13,15), HEAERHG, 7), (11,13)---
Rk, n=2 /3 W& EHPIRE SN 2 TR 7. Xt H 24 R BmE.
W TERES k<14, Hd, 0, 1 58%4, 6, 8, 9, 10, 12, 14 %M ATAKIEEL
A ER 2, 3, 5, 7, 11, 13. ARG HIIZEEZ .
B K, XTRE K +2<16,

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 k+2

k+2 T &% 2, 3, 5, 7, 11, 13, FN: BESIN RE. NEOCHN 2(16) = 6, EIAEIT 16 [T
HEH
e, WNEc+2<16,

2 3 6 8 10 11 12 14 16 c+2

c+2 A FEE 2, 3, 11, FMNAEEX N RE, Mol c(16) = 3.
8 p, MNP p+2<16,

p+2 FTHEHS, 7, 13, FRANREBNNEE. Eid v L(16) = 3.

BEME TR :
FTE R NEE 2, 3, 5, 7, 11, 13, ETHMAEAEIN RS 2, 3, 11 S5 RN EEL S,
7, 13 [{F0;
7(16)=c(16)+L(16),
SAR, WTAEEM k+2<x, TrEBENER2, 3, 5, 7, 11, 1325 T I S5O0 M EH 2,
3, 11 5B REBINZRES, 7, 13- F AN :

7(x)=c(x)+L(x), (1.1

(X)L x FIREBAHL

c() NI x F GO B 2 EA 2.

LO)AN KR I x AR A= R A4

i c(x), TR AR IR A A L(X). XA 2R A R R B

RS TREAE, BE p +n WERE, JFHAEEH S ERANEL, BL%/ n aEE.
AT, Geid P+ 2 IR, MITHSRIL ¢+ 2 MIZRE IEHAEES R REE S, SMAREEE.
HF(1.1), FATIES:
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X
L(x) C(ﬂ(X)—@j, (x> +), (1.2)
A ¢ =2:0.66016-----, MIE(L2)MINFEEREA LT 24 HIEQ.1)FH):
7(x)_e(x), L) w3
X X X
#il4n
X X X
104 0.1229 0.1024 0.0205
1015 0.029844570422669 0.028667361180365 0.001177209242304
A (1.3)fA
o) L)
X X
FRE(1.3), MIFE L(x)/x Refis 1530
7z(x)z c(x) x—;r(x)’ (1.4)

(LA)Fl, HA x-7(x), SEBAKIGLL,

x—7(x) :1_7z(x),

RKHI x, RECEL a(x)/x RN, 733
X—7Z'(X)=1_7Z'(X)z1
X X
T GHANEL DTSN RAEL4), BTG
c(x) 7(x)

~

x—7(X) x
T, EER R RBAE c(X), SEEANE x—7(x) ML, FOAE O R ER B
Hil, FEBCEE., BAIG AR rERESR Kk 5k+2, TERIEHc, Sc+2.

WE 2 HARRNFR, RFBEK+2 HRAFHNFR?

BA XR-AEFRNAEAREN GAM, CRATHAT AT EEIF. FLEHNARASHEH K
HAREREFGRARME. Sk R4, 5 cREHA SN, kK REHA LN, cr2 BAXKNER, Hk+
2 BAKKNE R, AHERF,

28 MU R A A BEIE 3

XTI K, o+ 2 BN, WL T k+2 HIRE %L
2. IEFAFFERBUIAE

WAPKRE, S EEHEME. FITRIE, R xBTS K, AR,
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7(x)

X
B AN x-7(x), SBEAB X M.

x—7(x) =1_;z(x)

-0,

-1,
X X
FTor: BEANE, BIEEHEANE. N5
¢(x) ~M, (x> +x), (2.1)

x—7(x) X

WREHANE, LB, WA, SO ERACEE, i B MR B .

FRAR 2.1 5,
c(x)~ X”(X);”(X)Z (x> +), (22)
B L(X) = (%) —c(X) FON@.3), TefiIaHIa2E 2 8k (3] [4]:
L(X)~”(X)_X7r(><);ﬂ(><)2 :ﬂ(XX)Z, (x> +e), 23)

AH(2.1), 137

ﬂ~ X_”(X)—>1,

2(x) X
Htt, 735,
()~ 7(). (x—+o)
A R HoE
(0= iogx: (25
RN c(x), 152:
c(x)~$, (X =+ ), 24)

R Q.I)RANQ.4) 53]

LX) =2(0) =3 (¢ +%)
RGN TR SINFEE ¢ = 2066016+, 133:
L(@~c[ﬁ(g_E%;J (X +00),

XRE R (1.2) 2 ERf I
Blan
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« 7(X) L(x) c(7(x)—x/logx)
108 5,761,455 440,312 439,368
101 29,844,570,422,669 1,177,209,242,304 1,177,203,864,024

VLG 22 B 3 Ap 28 A4 ZHOBAE B e . Bk, 22, WA, ARVES MG,
ZEMER (CBeZe ) Tdw Wi S0 o KE(Miller Steven)Zdse ik B 28 A4 ZHUE AE S 45

Report on Prove the conjecture of twin prime numbers
by Yongguo Shi and Dan Liu.
that since they proved that L(z) = w(z) — ¢(z) and that
xm(z) — m(z)?

c(x) ~ — g5 ¢

(z — +00),

then the following holds:

zr(z) —n(z)?  w(x)?
L) ~ n(a) - TEOTCE 7@V o),

“l am glad you have increased your understanding, | hope the comments we sent you help, as well as the comments from

Steven Welen

CBARH MBI e T IR, F RN BB AR A IR B T B, T

others.”

BEER AR RANERREE, REAELL
HOEHAA: EAFROR KRR W R, RFRARAEY, 4o REAE M L08R GEA S A
FHAA, IR ST A2 A2

Hsz, AR MR R R E M, RAM, ERERNBEEAZEE, ARk A EEE.
KEFELEAR, AU RRBCE B AAEYIR, R R REARS . RATAEHK .

3. ZFHE REBIRBHIE
FANERHCER. B x @TEAK, RHEE2), B85,

cu)~ﬂ(mx‘z(”, (3.1)
QARA(BL), 13F— I KL 72,

Xy w ()

log x () x

JIRERIRN[5] [6]

xl_— “1_4/|09X, (x—+00), (3.2)

7 (%)~ x =
GB2)EHEHCEM ., EHZE RS, FEREBIEHEH, XRREWH.
Blan
6 IS P Bt
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1-/1-4/logx X
X 7Z'(X) XA 7|
2 0g X
108 5,761,455 5,760,516 5,428,681
1018 24,739,954,287,740,860 24,739,514,809,875,366 24,127,471,216,847,323

R H, BEAgnRECEH. ©F,
x—;z(x)~xl+— “1_4/IOQX, (x—>+), (3.3)

2
GBHREGHUEH . WE, MERFEH S EHE B2 S B
FHCEH S SHCEHAANGB.DMRRIB.2), RECEH S5 & HuE Bt & i .
RIEGR.L), RARBEHESHEH, 153,
(%) - Xl—\/1—4/logx 1-/1-4/log x _x
2 2 In x

REMS120(3.2), HEUEHH S HUE HZ LK.
RYE(2.3), ATREEIFEVR EZR UHE

f(p) _ f(k)

7(X) X
f(p) M ELLE, (k) L .
FHOEHINIER AR Z E LB F I F %)), 45 Yebbnmén. Riemann, B2 1852 4,

[ A4 505 K YeObuués KA HLGI N W BRI K DTk -
Wp<x, REANH x(x), X[ x, F-AIKE Chebyshev #iifT ik %L :
f(p)=>logp~x, (x—>+x),

p<x

(X > +00),

A,
f(k)=> logk ~ xlogx—x, (x—+),
k<x
RN ERE, Reter3 3l
X xlogx-x
z(X) X

=logx-1, (x—>+x),

A2,

z(x)~ Iog)>(<—1’ (x> +),

XA 1800 4F, A A HF 5K Legendre (1752~1833) e sit I R Eue #, BIfE, EBA .

UeObién BREL, AN IR R E0E B MER 1818, JESE)E . B0 SRR XA s B0 7T B 205 48
WETVEAE IR, LR k.

1737 4, FHAHUF K Euler (1707~1783)1E LA AFEERL 7 e KR — MOV EZE A, BONECE: AT
FEB AR 3R X2 Euler RFA

> L -ye)
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Bs=1, BN, 53] Euler HiiL ok %L

Zi~ loglogx, (x—+x),

p<x

Bx/2< p<x WEBANECH 7(X)-7(x)/2~7(xX)/2, XA x-x/2=x/2, 3T Euler #riLem L, 13
2,

f(p)= > 1 log log x—log log (x/2),

X/2<p<x
D, 153
f(p)~log2/logx,

A,
f(k)= 1~Iogx—log(x/2),
x/2 <k <x K
Bk, 193
f(k)~log2,

RN SERE, 153,
log2/logx _log2
z(x)/2 %2’

(x> +o),

P2 R AUE L

7z(x)~$, (x> + ),

GREEIE I [ 25 44 02 5K Gauss (I ZUE I 6T R A x B XA ST 2 5 L logx.
Riemann 75 AR A SR IXA B, B FKE B IEH A B
BEX BHEXIE] X -1 < p< X KRB B 7 (X) -7 (x=r), KA x=(x-r)=r, 135,

f(p)= D, 1 log log x—log log (x—r),

X—F <p <X
A, 153
f(p)~ r/(xlogx),

A,
f(k)= > %~Iogx—log(x—r),
X—r <k <x
A, 193
f(k)~r/x,
RN B, 153,
r/(xlogx)  r/x

. (x> + ),

z(X)—m(x=r) x—(x-r)
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A2
z(X)—m(x—r)

“‘@, (X—>+OO), (34)

FATER T Gauss F5 il .
HE(3.4), 535 1/log x F7r St R HE .
r

(%)~ Iog(r)Jr log(2r) " Iog(3r)+m+ log(nr)’

WERH Riemann 35 285 gt & A Wrtinss = 80e # .
M5 (3.4), 1HEIZANH T FEA:

n<x/r,

Wy IEd, euefss).

KRR R BCE RS, BIBOKEREL. A S R B EE, g ingn KEoe .
Btk g R B

X x-1 x-1
7(x) logx' H(x-1)- log(x-1) “logx—1/x’

(AWNI G P
x-1 logx xlogx—logx

:Iogx—l/x X xlogx-1 '
1_k:1_xlogx—logx: logx-1 ,
xlogx-1 xlogx-1
(AWN ONTE SRR

1 1 1 xlogx-1
logx 1-k logx logx—1"

7(x)~ x—1log x
logx-1 "

7(x)

B Ulogx 1R/, 15 25 25 5e 3 :

7(X)~

B logx -1’
WATH ISR =HoE B,k sR45 21,
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TR BRSO Gauss HU3 AR IIZ 0T FL R HUE B 2L
4. &g
AR 2 M A 2

7(x)=c(x)+L(x), 4.2)
FT (4.1 AN TEH 1 2R AR BUE B 7] [8]:
LU%CPU%E&} (x> +00), 42)

HRAR@2REEHN, RIS A, W] T2 A,
L

IR, TR, AR e, i 2
WX TR A, BEEHAE x-7(x), SEEAH X R,

x=7(0) oy (4.3)
X
R4 4.3), N, SEAE, S BN
X—7m(X)~ X,
WERAEANE, @R, WABETNEREE, Bl m B,
c(x) _x(x)

x-z(x)  x

Refg 19 2 28 A2 2R 3 3= Tt
2
un~”t)
AT 2
L(x) _7(x)
z(x) X

E AR A B AR 2 fr AR IR, 2 DA LUR BB IR B . i R B U8 A B AN g, 2
BARRAN), XM FEERENNOER D), @l AHEE R, AR R IR .

2004 4, Green-Tao sE#: R KEMRBEEZLING LT 24 ZE BN Szemeredi €2, it
REBMIESEN, BIFERBMSSEZH, TR,

R B KE MRS EZRSE LT 200, BAI T Terence Tao In<6, Hdn=613
TR R NTRL, B2, RIEHANE Sh TR AEE:

7(X)~ 2 P (x> +e), (4.4)
p</x

Hrp: () AT x B REAEL
EKN:
7(X)~2+3+5+7+11+13+---+p, p <X,

il

DOI: 10.12677/aam.2026.158328 10 I3RS


https://doi.org/10.12677/aam.2026.158328

XIFy, A EE

X 7(x) p</x 2P
1012 37,607,912,018 108 37,550,402,023
1016 279,238,341,033,925 108 279,209,790,387,276

HAEEENE £, RILT RECZA, S0 T 1A B0 .
EAMERRGBIT Terence Tao MR KM R EFE 2B TLTT LA TTIR, SeAr 2 B 5 AR R 1

FIEFARGEI . BALhT7 A LB

WARTERER: REZLHAR, OFEES, IR, IR RENANE, SREE, BTG R

Bz f0, JUFCIR A, AR PIASAE R 6], EANLAEMER R, ST R AT RERIIE AR, (TR AR
AR EIPEANTER . REHECE REANEN, RAEDERK . TFRAE, BARMEL TEMEKR. A
o, ALK, WrENa. WTRRME, A sehBisep], FHEmA LR .

HRHEFER T R E
"R B HABITZIR, FEMI B TIHEHE . A ARG F I XL RE R

HABEAREX MR TR BESARZEEERT.
IR SR B, IR AR IR

SE
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