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1849 the conjecture of twin primes
20 ,
.1919 ,
B=(1/3+1/5)+(1/5+1/7)+(1/11+1/13)+...
:B=1.90216054... , m, m ,
Hardy Littlewood 1923
Hardy-Littlewood
dt _
7y (x) = 26y —— > 2% - 11 P(P=2)066016118158468605730278121100145..
Int (Inx) p=3(p-1)
1966 p p+2
[1] 7-10
—p(xe)
X Z(x) Harday-L.ittlewood 1160

39 < 7(1160) < 53
Z (1160) =41
3422712 < 7 (1000053941) < 3428068

31< r,(1160) =50

Harday-L ittlewood
Harday-L ittlewood

3075994 < 7, (1160) =3425474

o4 = 45.50 Harday-L.ittlewood
1000053941
Oyoe0q = 3425391.72

Z (1000053941) = =3424680
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P, (-2)
X Z(x) Z(x)=px(2)+px(-2) 2-3
w(xe,)
1 w(xe) 0< w(xe,) <025 2-4
2 w(xe) w(xel) < w(xe) < w(xe-1) 2-5
3 X —> w(xe,)—>0 w(xe,):o 2-6
3
w' (xe) k
* Z(b)-2(b1)
= A/ Ak 2-7
W)= b
1 2 100 1 X X
x=100eT, p(xe)=pg=11
M 2 1 p-= 200 2 315 7x11 = 115500, (2)  TI  p=2x3x5x7x11=2310;
2 psp(re) 2 p<p(xe,)
3 23 %x (p-1) 11 p=@(2—1)(3—1)>< 5x 7 x11=38500
P<Py 5<p< p( @
(4) {5+6k} k=0,1,2,3,... 5,7,11 5,7,11 2
{1+6k} k=0,1,2,3,... 5,7,11 5,7,11 2
(5) X 1 p-1) II  (p-2)=50(2-1)(3-1)(5-2)(7-2)(11-2)=13500
2 p<3 5<p<p(xe,)
13500  x . p-1 p-2 ,
X = Z == 2 - 5.844;
2310 2 g;[g p 5gp§l_’[3(xe) p
1 X [1100] 5, 1 X 5+3 > 5.844=xw (xe,)
xeTg 1 X m m> xw(xe,)
3 X
3.1 1 z(x) z*(x)

n<50: z; (x) = Ceiling :Z:((q(—bk_l)w( xe,),1)+Ceiling ((x-bn_1)w(e,) 1)
= Z;—l (bn_1) + Ceiling ((x—bn_l)wn ,1)

n>51: z; (x) = Z;O (b5p) + Ceiling kn:isll((q(—q(_l)w( xe,)-0.25,1)+Ceiling ((x-bn_1)w( xe,)-0.25,1)

= 2, (bn-1) + Ceiling ((x-bn-1)wn-0.25.1) 3-1
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z2(x) < 2" (x)

1 k=1 xeTy

[1 7]

2" (x) = z (x) = Ceiling (xw,1) = Ceiling (0.25x,1)

7" (x) = 7 (2) = Cailing (2¢0.251) =1

7 (4) = Ceiling (4x0.251) = 1

Z (x) =7 () = 7 (7) = Cailing (7x0.251) = 2

2 k=2 xeTo [8 20]

z, (a2) = z, (8) = Ceiling (2+(8—7)x%,1) =3

(=Y

3

z, (10) = Cellng[2+(10 7)x ‘151) 3
z, (12) = Ceiling | 2+(12-7)x 1)

(2
z, (14) = Ceiling[2+ 14—
(24(16-

@ -b
\l \l
>< X
= ol
\i/ \i/
-b -l>

z, (16) = Ceiling | 2+(

[EEY

z, (18) = Ceiling (2+(18 7)< 1) 4

z, (bp) = z, (20) = Ceiling (2+(20—7)><%,1) =5

z(ap)=2(8)=2

z(14) = z(15) = z(16) =3 z(17) = z(18) =

xeTp z2(x) <z, (x)

7 (5) = Ceiling (5<0.251) = 2

z(9)=2 z(10)=2

3-2
by=0 275 =0
7 (x) =z (a) =z (1) = Ceiling (0.25¢11) =1
7 (3) = Ceiling (3<0.251) =1
7, (6) = Ceiling (6x0.25) = 2

z(a)=2(1)=0 2z(2)=0 z(3)=05=2(4)=05

XeT, z(x)<z (¥

7 (X) = Caling 2§ (m)+(x-br)wp ) = Celing 2+(x-7)<L1]

Z; (9) = Ceiling (2+(9—7)><% 1) -3

z, (11) = Celing 2+(11—7)><1,1j =3

z, (13) = Ceiling 2+(13—7)><é 1) 3

z, (17) = Ceiling 2+(17—7)><1,1j =4

z, (19) = Ceiling

E
(
z, (15) = Ceiling (2+(l5—7)><%,1) =4
(
(

2+(19- 7)><1,1) -4

z(11) =25 z(12) =25 z(13)=3

2(19)=4  z(bp)=2z(20)=4

n<50 xeTp z2(x) <z, ()

3 n=51 z;(X)=Celing ( zgo(tgo)+(x—t50)wn—o.25,1) = Ceiling (350+(x-18039)wp,~0.25,1)

z; (a51) = 22, (1840) = Ceiling (350+(18040-18039)x0.013637898-0.25,1) = 350

2, (bs1) = 2, (18817) = Ceiling (350+(18817-18039)x0.013637898-0.25,1) = 361

z(agy) = 2(18040) = 315 z(bg1) = 2(18817) =

z(bs1) = 2(18817) < 7z, (b ) = 2z, (18817) = 361

325  z(ag1) = 2(18040) < z,, (1840) = 350

xeTgy z2(x) < zg, (%)
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4 k=n>51 xeT X€ [an,bp]

n

73 (X) = Celling (£ (bn-1)+(x-bn-1)wn-0.25.1)

= Cening[ +O(b50)+ nil Ceiling( (b —bk—1) Wk —0.25,1)+( x—bn_l)wn—0.25,1] 3-3
k=51

z(x) <z, (x)

k =N+ 1 X (S Tn+1 |:an+l,q"|+l]

+

3-3 xby 75 (b, ) = Calling(2%_(bn1)+(bn-bn1)wn-0251)
= Ceiling (%O(b50)+kni;lCdling((b,(—bk_l)wk —0.251)+(bn—bn—1)wn —0.25,1}

g Ceiling (b ~bk-1)w ~0.251) ,1]

- Ceiling( 2o(b50)+
k=51

z., (x) = Celing {zgo(lqgoﬁk 351Cei ling (b —bk 1)), —0.25,1)+(x-b )wn+1—o.25,1]

=Caili ng( 733 (b )+(x-bn )an+1—0.25,1)

z;l(x) = Ceiling (zﬁ(bﬂ)+(x—bn)wn+1—0.25,1) z(x) <z, (x)
k=n>51 xeT, Xe [an.bn]
z(x) <z, (x) 2
3.2 2 z(x) Z (x)

xeTn  xe [anbn]
- n-1 -
n<s0 z (x)= kél (bk - bk—l) w(xe,)} + [(x—bn_l)w(xe,)] = Zn—l(bn—l) + [(x—bn_l)wn] 3-4

n-1

o Z (%)= kzl[(bk g )w(xe) +0.25 |+ (x-bn_1)w(xe)+0.25] e
= 71 (b 1) + [(x-bn_1)wn+0.25]
z (x)<z(x) 3-6
1 k1l Xen, [1 7] bp=0 75 =0
7 (%)= 7 (x)= [y ] =[025x % (-2 (a) = 2 (1) ~[025] -0
()= ()=[2025]=0 7 (8)-[3025=0 7 (4)=[4025-1
£ (6)-[6025]-1 7 (@=[602]=1 7 (=7 (n)-7 (7)=[r025] =1



II' E ﬂ H iE i E ﬁ http://www.paper.edu.cn

z2(a)=2()=0 z(2)=0 z(3)=1z(4)=05 z(5)=15 z(6)=15 z(h)=2(7)=2

xeTy 7 (x) < z(x)
2 k=2 xeT, [8 20] 7, (%) =[ z2(bw) |+ [(x-ta)w ] = 1-{(X—7)><

)

z,(a2)=7,(8) = 1{ 8-7 xf} z,(9) =1+ {(9—7)%} =1z, (10)=1+ {(10—7)%} =1

ol

=1 @7yt |=1 52214 @ 7t |21 5 (9)=14|as |2
Z)-1e|aandl=2  za9)=1fsnpt]-2 Za6)-14|aspl|-2
LD =1+|@7-7pt|=2 ZO8)=1|asnpt]=2 5 (9)=14a07)E| 3
25(b2)=25(20):1+[(20—7)X%)=3 z2(ap)=z(8)=2 z(9)=2 2(100=2 z(11)=25

z(12)=25 z(13)=3 z(14)=2(15)=2z(16) =3 2z(17)=2(18)=35 2z(19) = z(bp) = z(20) = 4

xeTo z, (x) < z(x) n<50 x€Th z, (x) < z(x)

3 n>51 n=51 by =18039 zg(bgy) = 750 (18039) =300  wy = 0.013637898

71 () = 255 (byp ) +[ (x-bso)W51+0.25] = 300+ [ (x-18039)<0.013637898+0.25
ag) =bsy +1=18039+1=18040 7, (a51) = 300 + [ (18040-18039)x0.013637898+0.25 | = 300
b, = 18817 7 (b51) = 300+ [ (18817-18039)x0.013637898+0.25 | = 310

z(agy) = 2(18040) = 315 z(bg1) = 2(18817) = 325
7 (ag1) < z(ag1) 7 (bsa) < z(bs1) xeTs; xe [asby]
z; (X) < z(x)

>51 xeTy Xe [an.bn]

- 520[(bk—bkfl)wk] g (b~ by l)w +025] [ (x-b1)wy) +0.25 ] 3-7

k=n+1 XeT, [an+1vbn+1] 3-7  x=hy

Zn (bn ) =Zya (bn—l) * [(bﬂ_bl’l—l)wn+025]

- %[(bk—bkfl) } Y [(bk )w +025} [((bh—by1)wp) +0.25]

k=51
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= gl[(bk - bk—l) W } + ésl[(bk ~b4) wot 0'25]

_ 50 n-1
20,1 (x) = kzl[(bk - bk—l)Wk J + kg_) [(bk - bk—l)Wk + 0.25} +

1

+ [(bn - bn—l) Wy, + 0.25} + [(x—bn)wn+1+0.25J
0

_ él (b ~b_q) W } + és 1[(bk ~b_1) W o+ 0.25J + [ (x-bn )3 1+0.25]
= 2p (bn) +[ (x-bn )i, 1+0.25
241 (X) = 2 () + [(x-b)win41.+0.25] 21 () < 2(X)
k=nx>51 xXeT, Xe [an.bn]
z (%) < 2(x) 2
3.3 3 X
xTn  xe [an,bn] h(x) = xw(xe,) ] = [xwp | 3-8
h (x)< 2z (x) 3-9

n <50 h, (%) <z (x) n>51

z, (X) =7, ( X) + [(x—bn_l)wn +0.25J

a
o

- kzzl[(bk ~b_4) w J + kii:l[(bk ~b_4) w 0.25J [ ((x-bng)wn) +0.25 |
50 n-1
> kél[(bk - bk—l) w } + k:Zm[(bk - bk—l) L 0.25} + ((x—bn_l)wn) -1
50 n-1
> kZ:ll(bk - bk—l) w - 50+ k:Zﬂ(bk - bk—l) w - (n—1-50) + ((x—bn_l)wn) -1
50 n-1
> kél(bk - bk—l) Wk + k:Zﬂ(bk - bk—l) Wk + (x - bn—l) Wp =N
> gl(bk - bk—l) wk + kiisll(bk - bk—l) Wk + (x - bn—l) Wh
= Szol(bk - bk—l) Wt (Bn1-bn-2) w_y + (Bh-2-bn-3) wy,_ + ... (b51-850) Wy + (X~ By g ) i

[

(bn1-bn—2) Wit F (bn—2-bn—3) W+ (bp—by) W, + (br—bo) Wy +owo —b wo
= (Wn_1-wh) by + (Wh-2-h-1) B, +(Wn_3-Wh_2)b 5 +..+ (Wo-wg)b, + (wa—ws) by +xw_
= W z[an]zhn(x) hn(x)s z, (x) 3
3.4

p(xe,) 2 Z(x) X (Pm: Pm - 2)
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_ _1 p-1 p—2
Wy =wibe) =5 L BRI B

p< p(bn e,) p< p(bn e,)

z, (x) < z(x) < 7z, (x) 3-10
R(x) = z;(x)—z;(x)=o(zﬁ(x))=o(zf(x))=o(xvv(xe,)) (n—00,x—00) 3-11
T

y=w(x) =w(xe) = w
w=0.25 bp=0 xeN [bp.by] 313

y=w(x)=w(xe) = we k=2 xeNT [bk—1.bx ]

y=w(x) [be1hb]

3 1 32 233 3 n<w0 X xe|apy]
z, (x) < z(x) < z, (x)
1 n>51 R(x):z;(x)—z;(x)

R(x) = zgo (bsp) + Ceiling knziSll((bK —by_1)w(xe,)-0.25,1)+Ceiling ((x-bn-1)w(xe,)-0.251) -

B 520 [(bk - bk—l) W(Xe')] - kn:i:l[(bk - bk_l) w(xe,)+ 0-25] [ (x-bn_1)w(xe,)+0.25]

k=1
n-1 n-1
< ¥ (bk—b-gw(xe) + (x-bn_g) w(xe)+n— X (bx—bx_1)w(xe)+n—(x-bn 1) w(xe)=2n
k=1 k=1
2 XeT, ns<vx  [3] 200611-282
R(x) < 2Vx 3-14
3.3 3w <z, (x)
R(X) _ 74 (X)-z(x) LN 24x _ 2 3-15
zn(X) Zn(x) Zn(x)  xw(xe) Jxw(xe,)
|w(xe,) < 0.25 n>w X Jxw(xe,) >
R(X) _ z4 (X)-zn(x) L2 _
zn(X) () Dan(xe,) 0 3-16
R(x):o(zn(x)):o(z x)) n— o, X — o 3-17
z, (x) < z(x) < z, (x)
lim AU =1 I lim () =1 lim 2x) =1 3-18
x—0 Z(X) x—o0 Z(X) X—0 Z(X)
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3.5 1

a a-2 ax7=p, a

m z(a) =m m<a
b
b > 2a
n="b n="b"
z(b2 > bzw(bze,)—lz [b] - 2a - a> z(a) = m
b’ 2a 2a c c-2
c>2a
m a a-2
a a-2 a a-2
2 100000

100000 e T113 W13 = 0.009948440 bl13 =100863 b.l.12 = 98997

215 (b112) =1191 7, (byp) = 1271 z(byp) = 2(98997) 1216 z(byy3) = 2(100863) = 1230

1 2,,(100000) = 7, (byy, ) +[ (100000 - 98997 ) x 0.009948440 + 0.25 | = 1191 + [10.228] = 1201
215 (100000) = Ceiling (2{12(bllz)+(100000—98997)><0.009948440—0.25,1) = Ceiling (1271+9.978-0.25,1) = 1281
1201 < z(x) < 1281 z(x) =1224
2 Ab(xe)=byy3-byy, =1866

Az(x) = z(by13) - z(b112) = 2(100863) — 2(98997) = 1230 - 1216 = 14
o () = 20) _ 1

Ab(xe,) = 1866 ~ 0.007502680

3 x = 80001156183

X€Tioosss  Ploosss = 80001156183 by ues = 79999616897 W, g0ue, = 0.002094832
2100465 (Dloosss ) = 182828646 246 (Biooass) = Zygouss (79999616897) = 182878804
Zlp04es (800011566183) = Ceiling (ZIOO465(bloo465)+(80001156183—79999616897)><0.002094832—0.25,1)
= Cailing (182878804+1539286x0.002094832—0.25,1)
= Cailing (182878804+3224.5455-0.25,1) =182882029
2100466 (800011566183) = 2, (bionas ) + Floor ((80001156183-79999616897)x0.002094832+0.25,1)

= 182828646 + Floor (1539286x0.002094832+0.25,1)

-9-
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= 182828646 + Floor (3224.5455+0.25,1) = 182828646 + 3324 = 182831870

182831870 < z(80001156183) < 182882029
z(79999616897) = 182855153
3206

z(80001156183) = 182858359

Az 182858359 — 182855153
wi(xe)=— = = = 0.002082784
Ab 80001156183 — 79999616897 1539286
4
X Hardy-Littlewood
on
n-1
O'n:kgl(br(_bk—l)wk"'(x_hw)wn
1 Harday-L ittlewood
X on 72(x) z, (x) z(x) z' (%) Harday-L
5 100 9.99 6.23 8 8 13 14
14 1000 41.23 27.67 35 35 49 46
38 10000 208.18 155.64 189 205 227 214
113 100000 1240.25 996.11 1185 1224 1281 1249
341 1000000 8235.08 6917.46 8069 8169 8333 8248
1057 10000000 58731.96 50822.14 58205 58980 59016 58754
3316 100000000 440326.45 389107.00 438657 440312 441147 440368
10624 | 1000000000 3425225.9 3074425.7 3419865 3424506 3427859 3425308
34430 | 10000000000 27411239.3 24902848 27393985 27412679 27419739 27411417
112766 |100000000000 224368440 205808662 224311967 224376048 224396279 224368865
2 X
T x=b(xe) w(xe,) [xw] z, (x) z(x) z (x)  Az(x) Ab(xe)  w(xe)
5 123 0.058441558 7 9 10.0 14 20 44 0.045454545
14 1160 0.026635741 30 39 41.0 53 6.0 176  0.034090909
38 10049 0.015563057 156 190 207 228 8.0 553  0.014466546
113 100863 0.009948440 1003 1209 1230.0 1290 140 1866 0.007502680
341 1000955 0.006916848 6923 8142 8180.0 8344 48 6013 0.007982704
1057 10010752  0.005081597 50870 58500 59039.0 59061 101 19085 0.005292114
3316 | 100019446 0.003890998 389175 439549 440391.0 441226 240 59886 0.004007614
10624 | 1000053941 0.003074411 3074577 3422712 3424680.0 3428053 618 184911 0.003342148
34430 | 10000245380 0.002490279 24903404 27403261 27413315.0 27420451 1395 566606 0.002462082
49143 | 20000703191 0.002346856 46938763 51493558 51510773.0 51518133 1903 791595 0.002404007
78798 | 50000828878 0.002175527 108778140 118887099 118905476.0 118926442 2708. 1228597 0.002204140
100466| 80001156183 0.002094832 167589001 182826471 182858359.0 182882014 3206 1539286 0.002082784
112766|100000861504 0.002058085 205810257 224333608 224376048.0 224398318 3522 1712644 0.002056469

-10-
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Calculates the twin prime anew formula

Xu Zuo-mingt, Luo Gui-wen? Ba Xiang-gian3
1. Scientific and Research Department of Liaoning University Shenyang , PRC, 110036
2. Liaoning Light Industry Research Ingtitute, Shenyang PRC, 110036
3. Teaching Affairs section of Liaoning University Shenyang, PRC, 110036

Abstract: This article through establishes one kind of new sieve method, Obtained and had proven a
computation twin prime new formula or called the twin prime theorem. . Estimated the twin prime the
actual distribution, the application twin prime theorem than applies the Harday-L ittlewood suspicion to
be more effective.

Key Words: Prime number distribution , Twin prime,Step coefficient, Sieve method, Twin prime
suspicion.
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