IIHS$96& ' &()(*(+" HHSY!+,"- %"~ %) 0& !+, "+9612.+-39. "
! !

! ! ! ! HEUHES()IF&+ & !
! ! ! !

111-./01230)456!372//832719:6/084;/12;<!=14.765/14>12:5.61! @A641BC! 78D6!0A6!#47<. 23 AIBUEEAL BH6<! A616!>145!
2,16;,08167B!=14.2.878/083!=48;0'4>!F86G)!H6!<8/3://\0A6!34;36=014>!112;<45;6//J116 7 6RAGUBOBHE14.765/12;<!
8;,061=160!0A6!.2/83!34;36=0/!4>!<8F8/8.8780B!4>1;20:127!;:5.61!8;!0615/14>1=14.2.8780B!/=236112,2 Z78(A=18206!
<8/018.:084;/14;1372//6/14>134;L.1:6;36)!H6!2;27BM6!2;<!<654;/01206!0A6!85=4102;36!4>IN602!=14.2.8780B!<8/(1B;084;!2;<!=14F6
=21083:721C!0A64165/!/0208;L!10A6!69:8F276;36!4>1=14.2.878/083!8;<6=6;<6;36!4>!<8F8/8.8780B! 4421 835142BMHGITB!3
2;<I0A6!>23010A20!112;<45!F2182.76//G80AI0A6!=14=610B!4>18;<6=6;<6;36!4>!34=1856!>23041/15:/0! A2F6!NERR)E14.2.8780B!<8/01
$63:116;0!69:2084;/1>411L6;61208;L1/69:6;36/!4>1=1856!; 12 Hllk6 1 8F@46<!4;|0A6!16<:36<!*86F6!4>!%1R6H/!

-7L4180A5)!@A8/12774G/'04!8;061=160!/:3A1/69:6;36/12/116278M2084;/14>112;<45 GRA 04 260t5.6 1/!12;<!4;!
5:708:783208F6!/658L1S€FP) IL6;61206<!.B!/60!4>!=186%0!8;014<:36<!8;!06230AA>!/043A2/083!<B;258327!/B/065/)!

@A6!0)!P125Q1154<67!>41!=14.2.8780B!<8/018.:084;!4>1=1856/!8/!E:/08>86<!2;<12==786<!04!2;27BM6!!0A6!/@9%B6/!4>1=1856/!L6;
.BI2==14-8P06!12;<45!G27D/)! @B3404!/0:<B!<8/018.:084>!=1856!;:5.61/1254;L.12180A56083!/69:6;36/!.2/6<!4;!
6R=6302084;/12;<!F2182;36/!>41!433:116;36/!4>1=1856/!;40!6 X3868.83!2180A56083!/69:6;36/)'H6!877:/01206!.B!B45=:061
3273:72084;/'0A6!34;E630:16!4>!:;8>415!<8/018. :084;!4>121856/!254;L!OA6/6!/69:6;36/!>41!2[.)|)J&I%1N2886)6;/6!:/6!4>!

N602!=14.2.8780B!<8/018.:084;!80!/665/1=4//8.76!04!=14F6!0A6!#47<.23A!34;E630:16!2;<!/ 6876 DAG DG R8B! ;6!8/!
:40k8/3://6<18;10A8/1=2=@16;61278M6< 4 1856/1<8/018.:084;1=14.765!>41134:/63:08F6!=1856!;:5.6 1/ EIREE!
169:6;36/!L6;61206<!.B!0A6!163:116;0!69:2084;!16=16/6;0!16278M2084;/!4H 22XBABFR;445!G27D/!G80A!<6=6;<6;0!
8;31656;0/)!

!

!

1

-3341<8;L10410A6!34:E630:16!/0206<!.BI#47</EBP680611041%:76118;"VWXC!Y6F61BI6F6;!

5.61 | 2m!8/I0A6!/:514>10G414<<1=1856/J1$6L21<76//!;:5614:/120065=0/104!=14F6!0A6!
/020656;0C!/:==4106<!8;14:11<2B/1.BI345=:061!3273:7208 4 :0B4T!80116528;/1::=14F6:
0877!:AG)DAS/!:40836!G6!01B!04!1/47F6J10A6!=:MM76!8;|0A6!>1256G41D!4>!S14.2.8780B! @A641E
ABONl 1<6:40610A61/6014>1:20:127!;:5.61/1340A61/6014>12771=188ANE2E4112//:5=084;18/!

0A20!433:116;36!4>12;B!=1856!;:561!P!8/12!116278M2084;!4>12112;<45!F21 88, 06!
/69:6;36!4>!8;<6:6;<6;0!12;<45!F2182.?64!} 4 m!OA20!>4774G!N602!:14.2.87SOB!<8/018.:084;_!!

P{/,=n}= /”('S) (s>1)4;! | )IH6!34;/8<61!10ABK32776-4$%& ()*+,-.", | G(2m)!0A20!

<6;406/!0A6!;:5.61!4>1=16/6;0208412;!6F6;,!8,06L61!8;!0A6!3£hh= p+ p! GAG16p, p! !
216!=18%65.61/IT32776<#1856/UC!2;<!134,/8<61!2!3A483G!4ritdk p!>41!6F6 LA 312/12!
16278M2084¢42M,/ )!>412112,<45!F2182.76F ! IGBOAIN602!=14.2.8780B!<8/018.:084;)!!H6!
A2F6I0A6Zih="/ +vIIGAB16! 1 P, /1" P)I@A6!3273:72084;/0ABIPF2872.76!12%8m
F27:6l/A4G!0A20!0A6!;:5.61!4>116=16/6,020%2mm)4>!2;!6F6;8,06L8&;!0A6!>415!



2m= p+ p!GA616p, p! 216!=18568;3162/6/!GA6;n!8;3162/6/12;<!.63456/!7211164 DA6!
7211L8-27:6/'4>)!
!
0456768697":;
-1=1856!;:5.61! p! P!G6!3277!12101.238>10A616!6R8/0!2;!6F6;!;:5&h! 6!2;<!2!=1856!
;:5.61! p!" P/:3AI0A2@m= p+ p!)!@A6!/60!4>12/001.234>4112!L BFGHG6!<6;4066 P)!
I
@A6!#47<.23M,E630:16#PL2//610/10A20760/!G_P21640!65=0BG P! " foral m#3C
2;<180!132;!.61/0206<!&/(2m) =|G_P |'"!>41!1277h! 3ICIGA616A|'8/!12!;:5.61!14>167656,0/!8;!2!
>8,806!/6Q)!%R25=76/!4>1/6@! P>41Pm=10, 10%, 10°!G80A!0A6!34116/=4,<8;L!F27:6/!4>!!
G(2m)!21616=16/6;068;!0A6!>4774G8;L!02.76)
! ! -<=>4""
G- primes in sets G_P and Goldbach function values
2m G P sts G(2m)
10 357 3
100 31117 29 41 47 53 59 71 83 89 97 12
1000 3 17 23 29 47 53 59 71 89 113
137 173 179 191 227 239 257 281 317
i 347 353 359 383 401 431 443 479 491 )
509 521 557 569 599 617 641 647 653
683 719 743 761 773 809 821 827 863

887 911 929 941 947 953 971 977 983
997 56

&;6!4>10A6!54/0!13A2776;L8;L1=14.765/14>1?:5.61!@A641B!8//0A6!<8/018.:084,!4>141856/!8;!0A6!
/601 14>1;20:127!;:5.61/)!@A6!/69:6;36!4>134,;/63:08F6!=1856!;:9.61/

7=(1,%.1%, 18 )$( "sHSPosyN ! ! ! W
52B!744D!78D6!2!=20A14>1/=412<83!G27DA!IC/ ! I" =" # = $#%#&84;! | |GBOAIF27:6/!

4;10A6!41<616<!/60!4>1=18566!32;!34,/8<61C!8;!5416!L 6,6 BDOBL!2!12;<45!/69:6;36!4>!



:20:1271;:5.61/! / :(' RS #)!GA616!12;<45;6//!4>!623A!06/158/!<606158;6<!.B!OA6!
3A4836!4>167656,021BI6F6:8! <:6104214.2.8780B04B.:084;P 1<606158;6<!.B!2!
=14.2.8780B!/=236!F , P))!

S1856/18;!TU!32;1.6116=16/6;06BI0A6!8;<832041!>:;3084t)) = / () 12/121/69:6;36!4%.8;218

n H I
F27:6<IF2182.76(h) =4 "' for n! | IT/6610A6!@2XG7AGY
$0, otherwise

@AB8/132;!.6!<816307B!4./61F6<!8;!10A6!/69:6;36!4>1=1856!;:5.6 1100 74!

<=>47"
5(3)436+3,'3)(! (n) |1! n! 100))*)436+3,-.&#)01.234)&2",7) &+18&H#) +2%6314)*1"2)8)-")899)
1301343 ,-3$)Y8#+34)") ) 4+'()-(8:&1.&%#34)n) = 1if n isprimed

bI"I"IbI" b bbb b IbIbIb!"Ib!"Ib!b!b!"Ib!b!b!b!b! b bIbIbIbIb! bbb b IbIbIb!"Ibib

b!b!"Ib!b!b!b!b!"!b!b!b!b!b!b!"Iblblb!"Ib!"!b!b!b!b!b!"Ib!b!b!"!b!b!b!b!b!"Ib!b!b!b!b!b!b!"1b!
I

2:<18:10A6!02.7614>134:/63:08F6!=1856/!/6=21206<!.BIM614/1/02;<8;L14;:10A61=723614>1345=4/806!
:5.61/ |

b!X!alb!c!b!VIb!b!b!"'Ib!"alb!b!b!"V!b!"d!b!b!b!Xalb!b
b!b!b!Xd!bla"!d!blb!blaVIb!b!b!W"Ib!Walb!b!b!'WWIb
blblca!b!b!b!b!blcd!ble"Iblb!b!b!bleV!Ib!b!b!V"Ib!Vall
b!blb!Vvd!blb!b!falb!b!b!b!b!fd!b!b!b!b!b!b!b!dV!IB!b!b

!
1;1?:5.61!@A641B!G6!216!8,0616/06<!8;!163:1/8F6!/69:6;36/!14>!,:5.61/C!L6;61206<!.B!361028;!
163:116;0!1672084;/C!54/07B!;4;]8‘,6&!(.9!,F , P) .6121=14.2.8780B!/=236A616!18/!12!/60!4>!

277) K27:6<!/69:6;36/G1 18/12l1 KR7L6.12!1L6;61206<!.B!I0A6!27L6.12!14>13B78;<6I1(HQ/+8;!
P!8/!2!=14.2.87808!562/:16(41;!F ))!g145!2!:14.2.878/083!:48;0!4>CF!MBB/\!02!163:1/8F6!

/69:6,36! {! (n)|n!! }C!8;!2!5416!L6;6127!/60m;;l_'_(5!F8666<!2/!2!16278M2084;—.’2I(2124.'!



T41&,$"2 UD1"344!/ :{! () t! T} IGA616T 8/!8;061=1606<¥28/31606!08860T8! | U

412/1Y2134;08;:4:A085@/60T8T | | Igd1I6F61B! T!12;<45!F2182.76/(t) =/ (" ,t)!216!
1
(x.B)/(! .F)M562/:12.76!>:;30841 / (t):1 " XC!:3A10AZ0(t)) *(A)" F 1>4112;BA! B)!

];!40A61!G41<623A62::8;L!(! (t))!1!8/!2A454541:A8/5 14>l KR7L6.128 8;047 R7L6.12¢ )!!
@AG6!/6018/134,/8<616<!12/121456212560183!L14: 2711 U!4112/'12i6K2125601888L14:4
Tiz 41N *L)!@A6!/6ﬂ8;!2!562/:12.76!/223€(!X,B)!!8/!3277642&-&0&'34>!0A6!!=1436//!!

1 ={r@®]|t! T}CIGAG1EI X" =" X, BT =# BHI!

|
0T ur

[IGA201>4774G/1G6!16/0183014:112;27B/8/10410A6132/614>1<8/31608108561/40} )1
@A8/18/134;F6;86;010418<6;085826;021BI6F6/0! " ! ! " IG80&)0&-(T4HL&=3'-"1)!
L) () =xE)" X, t" TCI2;0A6!=14.2.8780B/=34t , P)IGBOANIE2;4;8327!

16278M2®@)¢;T ,BT,P, ) IGA616!2!=14.2.8780B!562R] 8/!<60606158;6<!14;!2iKK856,/84;27!

3B78;<61!/6mt},t2,é,t =(X! XT |Xt1' Al’xtz! pr x A )!!

>41A ! B.k=12E ,n; (t,1,,E t)! T",n! | ICIBIOAG/8L;56;0!4>£14.2.8786!

von | o
I:)x (Ctl,tzE ,tn) = P#! !(tk)'l(Ak)l&!)!!

1
Ig4774G8;L18<62/14>110)!g:1/06;.61 681} G6!34;/8<61!A/86+113,'3p/12!136;01271;:5.6K
0AB416083!=A6;456;4;104!.6!/0:<86<)! @A6;C!G6!8;028&/BEIRN/#3)$: &2.'&#)4:4-32)
(X,B./))2/1>4774GABOY =(/,) 18/12!4;6¢2125601832.71"+0T8>¥ 1 | * {0} !U141/21"+Q
T8>M1 1 )14>41&,4*"12&-." 41 1:3AI0A20_
M WP = (# 1)18/121562/:12.761>1;3084;14;10A6!<81630!=14<:30C

X) 1" ="(#,0)T8¢! TUC

ay 1. =11/ 17T2!/658L14:=!=14=610B!4>!012;/>4152084;!345=4/8084;/U)

];!OA6!>1256641D!4>!814.2.8@8%8418!66!34;/8@831’69:6;36/!!(! (n)|n!! )!!!2/!
16278M2084,84218€27:6<12;<45!F2182.7®12<8084,; 2378k +61,4:778!F2182.76/)!



@4!2FA48<!=:16!A6:18/083!E:/08>832084,!4>1=14.2.878/083!30 130484 /C80H4:1!<8/34:1/6!
6;08167B!8;!0A6!>1256G41D!4>1S14.2.8780B!@A641B)!!@A8/!562;/!(0A20C!1=18411041<8/3://184;14>!

<6=6,<6,36!8//:6/167206<!041/69:6;36/!7BDE{ 4. 1 " # #)CIG6I!!/A4:7<18,014<:36!12;<45!
F2182.76 :! " | IGBOAIOAB!34116/=4;<8;L1=14.2.8780BI<8/(HBE0BIG!4;} K7L6.12!

F 4>16F6;0/1 '1(A)TL6;61206<!8;!4:1/86R®BI277!/./60//A | 1)
H612//:5610A20!28;21BE27:6469:6;36! ( (n) [n! | )116=16/6,08;L1=18%B/2!16278M2084;14>
2i:4; H02084;21B9:6;36!4>£4//8.7B5303,$3,1+61;4:778!F2182QBI=4/0:7208;L!=14.2.878086/!!
I 'P{/(n)=1 =q,,P{/(n)=0} =1! g, whereO<r <1)! ! ! XU
@A6!52E4113A2776;L6!8;10A6!/0:<B!4>/:3A1/69:6/3B71084; 143 B; ' TW)XU! 2:27B/8!!
4>1<6=6,<6;36!412;<45!F2182. 7€/l (n) |n =1, 2,E )!8;37:<6<!8;!0469:6;36)!!

@A6!=14.765!4>1<6=6,<6,36!4>!6F6,;0/12;<112;<45!F2182.76/!8;!0A6!>1256G41D!4>!?:5.61!@A641B
A2<1.66;!<8/3://6<!8,456! <60287!8;!0A6!54;4L.12=Al4>1(21DYBI}:5.6 1!4>IG41D/
2:0A4/110186<!04!2F21881.414:/'=14.2.878/083!2==1423A!.2/6<!4;!0A6IBA/BI5PK <<808F6!
=14.2.8780B!562/:16/12;<!10A6!34116/=4,<8;L1=14.2.8780R!<23083166<8,/06244K32776<!
1<6;/80BJ!562/:16/C!GA83A!1216!2<<808F6!.:0!; KDtERGR-F))!,23!:;<6178;6<!8;![W\C!
0A6!34;36=0!4>18;<6=6;<6;36!YOA4:LA!4>136;0127!85=4102;36!8;!=14.2.8780B!0A641BC!8/!;,40!2!=:
520A65208327!;4084,7C!2;<180!12==621/19:806!;20:1277B!8;!*0208/08327!SAB/83/)!06!56,084;6<!0A
YO0AG!1:76!4>15:708-828B20=14.2.878086/!4>18;<6=6,<6;0!6F6;0/!8/12;!120065=0!04!>415278M6!0A8/!
;4084,12;,<104!.:87<1213273:7:/'1214:;<!30PHUF61CI0ARI84114>1/0208/08327!T=14.2.878/083U!
8;<6=6,<6;36!2;<!<6=6,<6,36>!6F6;0A2F6!.66,/4560856/34,>:/6<!G80A!0A6!520A65208327!
T>:,3084;240!741.8326+6,<6;36)1!<4!;40!18;06;<!104!<6;B!2!=4//8.8280B6>:7;6//! 4>!
<6F674=56;0!2!//456GA20!1=2127767J'0A641B!0A20!01620/!1:;361028;0BJ!4>!6F6;0/!8;!0615/!14>12<<
<6,/80B!562/:16/!T>169:6,386/U86<!4;127L6.12/!T;40R71L6.12/U!4>16F6,0/!8;!0615/14>!!
2/B5=04083!2==14R852084,/!104!0A6!34116/=4;<8;L1=14.2.878/08 8/0ZB&ED6/88€N ! 8/!
34116307B!<4,;6!8;!10A6!>1256G41D!4>1012<8084,27!(20A6520832 BARBII88AH6,<6;36!
4>112;<451F2182. 7687.6!<8/3://6<!A616l;7B!.2/6<!4;I0A6!G#B>8;6<!=14.2.8780B!
<8/018.:084,/14>10A6/6!F2182.76/ Q& FBr@84;2384,06R0!4>1112;<45;6//3'80/@7>)!!
+40A1<6=6;<6;36!2;<!8;<6=6,<6;36!4>!Y6F6,0/Z!8;!?:5.6 1! @ AG4 BBANBA:!345=783206<!
163:1/8F6!;4;78;621!1672084,/!.60G66;!0615/14>!,:56183!/69:6;36/C!GA83A!32;!L6;61206!2!



1<B;258327!3A24/JC!8580208;L!&@;<45;6//'8;10A6!74;L!1:;1.6A2F841!4>1/:3AITOA6416083277BU!
=:167B!1<606158;8/083J!/69:6;36/)! @ A6!=16380E414x<B.6 A2F8410615/!8;!0A6!/69:6;36/!
<652;</12754/0!85=4//8.76!3273:72084;/!.2/6<!14;16R=2;<8;L!56541B!4>1=16A8/081B!4>!10A6
6F47:084104!52D@!/0:<B!>62/8.75<!4F613456!10A6!3:1/6!4>1<6=6,<6;2BB=83277B

[:LL6/064A6:18/083!2//:5=084;!HAM615/8,; (! (n)) 2162/B5=040832B/86=6;<6;0C!41!

nt!

5;341167206<C!41!1G62D7BJ!<6=6;<6;0!8;!121361028;!/6;/6)!
@AG6!>254:021278125QJ/154<6[[XCa¥l6/318.6/!0A6!433:116;36!4>!=1856!;:581!
169:6,36!4>18,<6=6;<6;0!+61,4:778!F2182.76/'G80A!=14.2.878086/!

P{!(n):l}:ﬁ, P{(n)=0} =1 ﬁ wheren" 2)! ! ! Tau

[I'GA20!1>4774G/C!G6!=18F8O NBE1L414:211.:56,;0/18;!/:==4104>1456!2/=630/14P1125C1 /!

54<6716/=638277B!167206<02T0H64=114.2.878086(= %OQ;<!/634;<7BC!2;27BM6!

<6=6,<6;3614>1(n)18;10A61/69:6;36 (n) [n=12E ))

&33:116;36!4>121=1856!;:5.61(n) = p! P!8;!0A6!/69:6;36!4>134:/63:08F6!:20:127!;:5.61/!

n! {2,34 } 11<6=6;</14;10A6IF27:6/14>116528;<pHmod(n, p) >411277!=1856!! nC
1<:610410A61*86F6!4>19%1204/=A6;6/!-7L4180A5![c\)!I-30:277BC!0A8/!169:81656;0!82;1.611672R6<_
IG6!;66<104134;/8<6114;7B!<8F8/8.8780BI2FT1=18568! /n!2;<12<<16//!80!0410A6!F27:6/14>!
16528;<61 = I"#$ Y41 & ' (")*+,,-).lI0% # \[' ), @A8/1/020656;0!32;!.61=14F6<12/1>47T4G/)!

) 4@@%"
-1;20:127!;:5.61! n>2,8/1=1856!8>12;<!4,7B433/1,40!<8FB76.B!2;B!4>!=1856!;:5.61/!

p! J/nCl41ICI69:8F276;07BAYES "%t & ' (")+,,-). /0% 1# [ 1)1
#A995""
]>1G6!2//:5610A201!8/12!345=4/806!;:5.61!G80AIA1856/Ip | \/n!0A20!<8F8G!0AG!
IA4:7<1.61<8F8<6<!.BI=1858/bnd p! !.40AIL1620642;\/n !C!2;<0A616>416!<8RBIOAGSL!
=14<:30p! "pl )+:010A8/!G4:7<!85=7BIOARR > nC!GAS3A!8/!85=4//8.76)! @A8/!562;/!0M20!8>!

8/1;,40!<8RB76.B!2;B!4>1=1856!;:5.61/!p! JnCloA65.61! n!80/672101.6!2!=1856!;:5.61) !



h)%)i)

@A:/Q==6223614>1=1856/18;10A6!/69:6;3B(k) = n|k ! N} 112161<6=6;<6;06F6;0/!<606158;6<!
BIOAB!=16A8/041Bk / {"(k)|1! k! Jﬁ})!&.F84:/7BC!8>(k): p! PICIOAG;!

I(k+1)= p+1! PU8;36!p+118/12;16F6;1;:5.61)!1%F6;18>!G6116/0188814<<!;:5.61/! 2k +1C!
JO8TBF8/8.8780B &4+ 1) = n!.BIOA!=16F84:/7B1433:116<!1=1856/IG4:7<I<6=6;<14;10A6!

=16A8/04 B! @AG616>416CI0AB!/69:6;36!4>134;/63:08F @=IBA6IB4116/=4;<8;L1+61;4:778!
F2182.76f(1)!32;;40!.618,061=1606<!2/1433:116;36!4>18;<6=6;<6;016F6;0/8;|0A6!/69:6;36C14112/12!
16278M2084;14>1121(21D4AF13A28;IG80AI2134;/02;0!/8M6!4>1Y56541BZ!.6 324G = 41BRGHA!
/8MEN/n]14>10A615654181 _8;3162/6/18;10A6!/69:6;36!GEPA!

#8F6;121/69:6,;36! (é(n) |ne N)!Z/!Z!;4; K02084;21B!0856!/6186/C!G6!6F27:206!34F2182;36/!T2;<!
3411672084,/U!.60GH&;) and &(k') >41!21.80124RBHd k’C!2;434,;/8<61!0G4!=4//8.878086/_
8;!0A60:<B!4>13411672084,/!.60GHHK)' and E(k")_!

"U & and k’216374/6!6;4:LA!04!623A!4(ID%6A20FB/—.L k| < d!>41121>8R6<IF27 @1 4x1!!

XUk and k’1216!/6=21206<!>145!623A!40A61!2;<|H7431A04!<8>>616;0!8;08646QGF158;8<
.B1=2108084,;8N18,04!121/69:6;36!4>1169:27!/8M6!8;061F27/!T/6L55,0/U

N={JI, 1,01, =@ (i# j)¥:3AI0A20}| = m, (i=0,1,2,...))!

ieN

0616!8/!2!<856;/84;!>4112!F6304)1541!121.8012K B N !G6K6;406N  1121>8;806!8;061F27!4>!
34;/63:08F61;20:1271;:5.61 = (1,2,..., K )12;<12//:5610A20% = 1,2,...,n/A10A20}- m = K

H6!A2F6!2!=2108084N4>! !

P4;/8<61IF6304F/= (&(n) |ne 1)1>41=1,2,...,nQR;<I3273:720610A6!34F2182;36!52018R!
C= [cov(fi,gj)}!2;<!0A6!3411672084;!SZRH{RM(E“;)})!!

@A6!3273:72084;!16@801527:6/!42‘{,j I>41K =10°,m=10*,n=10%1216!L8F6;!.674G)



Range of asample correlation coefficients R = ! cor (.ii ,!'M)g (i=12,...,n%l) for n=100
consecutive m=10*-intervals of allocation of primes< 10°: 0.03776633& R & 0.09711712.
-<=>4"B

Correlation matrix R= ,'.cor(!'i ,!'j)g

g [ [.2] [.3] (4] [.9] 6] [.7] [.8] [.9]

[1,] 0.09711712 0.07592881 0.05534033 0.05816871 0.03776633 0.05917195 0.07186804 0.06267008 0.04959472
[2,] 0.07886018 0.07291865 0.05614689 0.05925967 0.06059276 0.06503597 0.06074866 0.05829339 0.05127656
[3,] 0.07398503 0.06167710 0.08179014 0.06499806 0.07311529 0.04994253 0.05291460 0.06209069 0.05286570
[4,] 0.07827173 0.06917839 0.06415589 0.06809856 0.05687470 0.06304663 0.06010106 0.07121575 0.03962960
[5,] 0.09519862 0.07539214 0.07958530 0.06639589 0.07665472 0.05445012 0.05502933 0.07071005 0.04488996 !!
[6,] 0.07671623 0.07523019 0.06099683 0.04892072 0.05376710 0.05673894 0.06710159 0.05521117 0.06113464
[7,] 0.05896568 0.07310497 0.07179321 0.06196417 0.04409442 0.03831507 0.07574404 0.06815057 0.05540930
[8,] 0.07283149 0.06051316 0.07706003 0.06581164 0.07508413 0.06281985 0.05439105 0.04647688 0.05520813
[9,] 0.07994971 0.07985130 0.06902063 0.06734837 0.06576558 0.06746649 0.05765008 0.05320678 0.04987635
[10,] 0.06586965 0.06831858 0.06599691 0.05432454 0.07216884 0.06166440 0.05368793 0.06444528 0.04843614
[11,] 0.07932228 0.06222424 0.05664873 0.05812482 0.06306306 0.06340401 0.06020510 0.08232568 0.0734758

Correlations between vectors of ksi(n) in
100
consecutive intervals with primes <
1e+06

Correlation coefficient
004 0.06 008

Index of a segment
T | |



Histogram with normal curve for
100
consecutive intervals with primes <
1e+06

30

Frequency
2

0§10
|

T T T T T T T T
0.03 0.05 0.07 0.09

Correlations between consecutive intervals

+B:/8;L10A6!16<:36<!%1204/0A6;6/*86F6!560A4<C!1041>8;<!4:0!GAB0AB1!214<K!*: 5 161!
8/11=1856!C!G6!;66<I04IF618>BI<8F8/3. 8B3RBIA=18564/:3A10A2@! p! v/n))!
H6!2;27BM6!0A6!/69:6;36!4>1=1856!;:5.14tk) = p| p! P,k! N}!BL:/8;L15:708=783208F6!2;<!
2<<808F6!54<@FIP;B!D8;<!4>12154<67C!G6!G877!.6!:/8;LI0A6!69:8F276;0!32;4;8327!16278M2084;/
(r .F.P) =(XT,BT,PX)!/4!0A20!(” ) =1 (t))!@AB61012;/>4152084;)XT 1 X", t" TIC!I216

BT /BT !662/:12.76)!H6!<6>8;6!!0A6!012;/>4152084,/I'B) = " (t +s), for st! T)!
@AG6!5:708=783208F6!54<67!8/!.2/6<!4;!0A6!32;4,8327!116=16/6;020B 14311856/

W p>0ifpdividesn” | | TWU

! ! n=" p' "PIGAG16! (n,p)="
pP #0, otherwise

2;<!18/134;361;6<!G80A!I0A6!9:6/084;/14>1<8F8/8.8780BKE2 N BB BL45!F2182.76/!.B!

8;06L61/C!!2;<!G80A!0A681!34;63084;!G80A!0AG!IN602!=14.2.8780B!<8/018.:084;_

! ! P{! ! A}:i"#i!C!>4l!2;B!/Z./6(A! N ! ! ! TcU
° I(n) wan®

g4112!5:708=783208F6!34<6A6!<B;258327!/B/065!16=16/6;08; LI TWUCH SEBAE6>8;6!!
1r="(i); "(0)=11,," =! "1#4i+1)CIGAB1EIN+1) = p. =" (i=0,1,2E ,$(#)! D!
*66!TdU!>4115446026%!<8/3://84;)

- <<808F6!54¢B716!:/6>:7!8;!=14.765/1167206<!04!34:;08;L14>IF2184:/10B=6/!4>!8;(06L.61/!8;
1;12<<808F6!54<67/1<B;258327!/B/065/1216!<6>8;6<!.BIOA6!8D:2084;(i))!



10)=0,",/ =" ! +#i+1)C!GA616!<6>8;8084(4>1)<606158;6/!0A6!/=638>83/!4>!0A6!54<67C!
2/1877:/01206<!.6748)/0C!G6!34,/8<6110A6!>:;3{&M34:;08;L!10A6!;:5.6114>1=1856/!76//!
0A2;141169:27!04!g41!0A8/132/6C!0A6!:=<208;10A13) 8/!<6>8,6<!.B!>415:72!TaV)
*634,<C!G6!<6;406) (x)0A6!;:5.61!14> dK=1856/)!-!=1856p!8/!32776<[R01.23B>!0A6!L 2=!
.60G66;!p2;<!80/!134,/63:08F6!=189669:27/!d C!I0A20!8I" p=d!2;<!0A616!216!;4!=1856/!
.60G66;!p2;<! phH!

@A81=L1127M! 3!G6!34;/8<61!0A6!;:5.615(2m)!4>I"#$%&'() m/01.24HM) G /01.234!
GA83R216!/:3A+1856! p!0A2R!<8>>616!26n! p!8/RL28;2!1=1856!;:5.6 1)!
];!0A6!>81/0!/80:2084;!G6!:/611&319:2084, !

'1(D=0
! ! 4 (n+1)=/(n)+"(n+1), nt 1 ! ! ! ! Tel

]018/!G6HT;4G;!0A20A6!34;;63084;/!.60G66;!2<<808F6!2;<!5:708=783208F6!=114=61086/14>
1;:5.61/1216!6R01241<8;2187B!345=783206<C!2;<!0A8/!762<//04!F2184:/!.2/83!<8>>B3:70!=14.765/!
2:5.61!@A641B)!!H6!/0210!>145!0A6!<8F8/84;!127 cCISPAYIHBFE;!8,06161# " >$!
0A616!6R8/0/12!:;89:6!=28114>!8;061-8%/! %&'($)(")! ="# & ! "#$%&'S! " )
];!0A8/169:2084,Ct | 18>12;<14,7B!8nk8F8<6)!IH6!<618F6!A616!21163:1/8F6!>415:72!
L6;61208;L121/69:6;36!4>1=1856!;:5.6 1% $" 0" g4112;B!=1856!;:5.61!1 | P!2;<!;20:127!

:5.6111 111 CI34;/8<6112!>:;3084#$ U6 & 14>116/8<:27/!T16528;<61/U!/:3A10A20!

L =" # $ 1" "$ <#! GABlGN! | " {0})!!P4;/8<61!2!F63041!4>!34;/63:08F6!=1856!

5611 " $(", %" %, )%:3A10A20!, | # "#EY6Y)> # 1)!I];<6R!! 1<606158;6/!A616!
0ABIF27:8!11 " =" 1>4110A6!;:5.6114>!=1856/176//!0A2;!41169: ATMMYA20!

" $=("%" %,,% )'941!623A13441<8;20BI>IF63041I0AB! "!IG6!<606158;6!0A6!
16/8<:27'F27:61\= 1"4#$ 6% &Y= Yo (Y% #9/12;<134;/8<6110A6!F63041!4>116/8<:27/!

"4 &('! "% %,#!$%)!!*66!3273:72084;/!.674G!8;!0A6!@2.76!")!!?40836!OAZOC!<:6!04!OA6!*86F6!
-7L4180A5C!>4112;18;061:6/1104!.6!=1856!80!8/!;636//21B!2;<!/:>>8386;010A20!0A6 2TGN3441<8;

" 114>10A6!116<:36<JIF6304114>116/8 27BAI0A20!" 1" / (J_ ) 1.61<8>>616;0!>145!M614)!

! "b



@A:/CI0A6!6F 0V!1(|P){r|r—mod( p)}>0] and {/ " P}11216!69:8F27§;0 ! ! I

H6!<6;406!A I0A6!I6F6;D! | P |/ =n;p!2;<I6F27:2063 A ;!2//:58;L10A20!2!12;<45!8;06L 51!
|

>4774G/IN602!=14.2.8780B!<8/018.:084;)
(62,GA876C!8>12112;<45!8;08LE&U7740GM602t14.2.878618Y018.:084;!0A6;C!<:0 /08!

>4774G8@AB416E10A6I6F6 Y 1/} (i =12E ./ (") )!0A2623A!4>4?/63:08F6!=1856/!

"% 1%" % !1<46/1;40!<8F8%6= n!AR16!8;<6=6;<6}0
@412//8L;121=14.2.8780BIF27:6!04BI60TY 277!5:708=76/14>!::5 GIZUCIG6!/A4: 7<!16>61180!04!
OABI372M1  ={n|n=kim k" I }|4>18,06L61/18;!134;L1:6:010!154<:74! ml/410A2@, - m!! !}
@A6161216!6R230FBL1:6;01372//6/154<:74m !

C,, ={nIn=r+kin k"1 #{0}}, 081 $ mYdCIGAB3AI52D6!21>8;806!=2108084;14>!

@A6:CI>411623A18,0666156132;1<6>8;6121=14.2.8780BI<8/018..484,:1 1 1, |, J1a
Y
OAZDP{! | Cmr}:qmr " 0,0#r #m$1n<m™ #. =11 =$"%"& u
o) =, y
- CA9A4@"

760V 1.612112;<45!F2182.76!G80W602!=14.2.8780B!<8/018. R32;K!!

#(!)
Pt opUe =t O ! ! ! ! WU

pl P k=1
180/132;4,;832K+11.6/6;0208/1;
@AG;CI623A1112;<45!F2182(76p) 18, TVUIA211B4560183!=14.2.8780B!<8/018.:084;!G80A!2!

|
=21256061!:? "< o<I$!

L0 mmp{ (¢ p)=al =ut” u) = %if‘ @ pi‘(g"C!a:o,J,z,E TR



12182.76/' (") =1 (", p,)!"216!8;<6=6;<6;0!!>411277!=1BF&/= 1,2, / (")) 2/\G677!2/!

>23041 ) and p 7 1>4112701 [!8;10A6!32;4;8327!>230418M12084p" )]

pP
I"#4#35%
HG6!A2F6 Il

!g{(pw)m(pk“fv)}:zz{pk|v}_ps{pk+l|v}!!/8;36!{p"“|v}c{pk|v}!!)!
24083610A28 | p* [v]=P{ve pt N}= .31 :(LJKL LS:[LST,!!!

¢S (p“-m)s p*) {(s) mmm’ \p
@A616>416C
!P?(‘-( LRy ) ﬁp' T p)g/L p{(p"(!,p)l'/)! (p!("vp)+1!!)}:%%?&/é’(" p)/%loi/ll)l

i6;406! E_ =C,_ ! 0AB!6F6;0Mm|/} Tmdivides! U)!@A6;,CI¥4H |. ,IG6IA2F6L!

mtk) k s 11
I (E ):R()(C 0):$ (— —$ — i
me e () M ! ot mf!mz
n2:<l1
#8) _%,,$ _ %
!%”"(&!“):Séfﬂf)f"'):#;?w/?/ﬁ e % 1=0 1IN
*858721C!
(" % ##) #' !
$/# $(/° . R ${0T$ #2/97#7% !!.# IRt -!-! #! !)!

= $, # $(% | %)&#$! u(g/o )%&
| 11 | |- | = " ICI B/l = " |
>!'m and n‘5.216.3|4:1856.,.5.61/C.OA6KEWmZ’O = le sz 'C-OAZO'r{ng Eml Emz.

2;<!! F’S(Eml | Enb): Ps(Eml)"Ps(Emz))!@A8/!A47</!01:6!>41!2;B!OG4!<8>>616;0!:1856/!

m = p,and m, = p,)!@A8/!=14F6/!8,<6=6;<6;364¢ep. ") >41!<8>>616;0!=1856/!



2/'G67712/18,<6=6;<6;36!4>1>23p41R and p " 1>411277! [I8;I0\6!32;4;8327!

>230418M20841 p )

p!'P
h)%)i)!
|
- C49A4@B;"
-112;<45!F2182.74! !GSOA!N602!<8/018.:0ﬁ4;!: n} = ;( )’ s>0, n" N!
S

16:16/6;0/!2!12;<45!G2'{D@i) ot " )} 14;1215:708=783208F6!/658L B{R!) !
L6:61206<!.BI0AG!6R06:<6<!/60!4>!-1856) {1})!!
@A6!G27D!8/1<6>8;6<!163:1/8F67B!2/1$4774G/_!!

# () =/(0)!"(1), where!(0)=1 "(1) = p;**’ I 1o [V
%(l +l) =1 (l)'"(| +l), where "(i +l) = pi’iwifl(!)(i :O,].,Z,E ,$(!)" 1)

061612;<45!F2182.76/! =1 (", p,)!C!<:6!04!@A64165!"C!>4774G!L64560183!=14.2.8780B!

<8/018.:084;/!TWU!!GSOA!ZZlZ,BﬁOéS-]!l!(O <u< 1)!C!16/=6308F67B)!

@A61/69:6;36 (i) |01 i1 " (/)}18/121>8;8061G270R(E ) (GBOAIS; <6=6,<6;0!5:708=783208F6!

| S
8;31656;0/ (i) = p " !/:3A!0A2CFP{! (i) = pﬁ} :#ég 'l %%C!GSOA!
% -

"

In

(") Iogp "= | QGA616p . '8/10A6!762/0!=1856!;:5.61!0A20!<8FB<6/!
min n in
#A995;
n " (! # n & # n " (! & ftl(!) "
g415:72/'T")VUI2;<IT")dUIBEF7B" p'¢ P =g, )og p' P =" pit
p! P p:"(!,p)=0 ép: " (!,p)>0 k=1

*8;36!/ (i) = pi"i2;<!277i =/ (",p)C!<:6!08A64165'C!216!8;<6=6;<6;0!12;<45!F2182.76/1623A!



|
GsoA!|_64560183!<8/018.:084;0!@5@1\@»}6!pﬁ} #iéf; i ( Fé

werei =1,2,E ,n, sothat ! (n) = !n “(i)foraln: 1" n" #(!)2;<!I(n)=! if n="())!

i=1

} ;(m)l 1; (. ;#) p§ _(_|/836'm—l i!i!)!

i=1

@ACe{/ =

" (m) ' (m
*8;36!im=1 p/ " (p,,) "CIGAG61B), | p!>4LI2A7IL! i! / (m)QAGEIA2FELYm)! log, m!

i=1

h)%)i)!
!
@AB16>416C
(V) 4
p{/ 1P|/ =n] :pﬁ’l /—n =1 p{pt/I/=n}=1 _1* ip!!!!!!n"bu
%)\/T 0 p\/— i=1

?4083@'A20\6!6F6;0ﬁ I { p! !} |/ = n§!32;!.6!6R:16//6'8!;!OA6!>415!374!<8084!!!
o

i @
;! {mod(’ ,p)>0] p! pg}f % 1 >0}?-:{min;ﬁri|1&i&m§go})!m1""u

= ¥ 1aiar () )
+B1:/8;LI0AB!062F8/8<6!>:;308Hx) = 4 ;} I:X'>0"C!G6!32;!G1806!0A6!163!1/8F6!
ITX

69:2084;MjeU!>411 11 "18:10A6!>415_!!

I'(n+) =/ (n)+h#min{mod(n plp" P}%!! ! ! Xy

$ovn ' &
41C169:8F276;07BC!IIII!
|

I 1 (n+1) = (n)+h(m\ifn{ri Ir. = mod(n, pi)}):! (n) + h(min(F (n))! T au

GA83A!134;0147/'0A6!433:116;36!4>1=1856!;:5.61/!8;!0A6!/69:6;36!4>12177!8,06L61/
I'n=34,56,E '!g41!12!12;<45!;:5.61! s IGB0AIN602!=14.2.8780B!<8/018.:084;C!F63041!



| -
4>116/8<2T! ) = (1,(! .1, ) 11, . (")) !8/12IF630411GBOAIB; <6=6,<6;0!12;<45!
345=4;6,0/1r, (/) = mod(! , p,)!1<8/018.:06<IGBOAS;134;L1:GBBEI6IC, I
SALI277 11 K1 1 (") DighllV 11041.61=1856C!0A8/18/:636//21B12:<!/:>>8386;HI0AZIA0!
<8F18.761.B127B>1=1856/ " \/ CIGAB3AI562;/10AR0H{ | (n)} =! 14 {./$W$!$" (# )} > )l

6:408,L1 1 () = h(g.,,,(n) = h(F (n)) (n=12E )CIGEIA2RE_

1oy Re Ll
N Ps{min{}(n)> }}=!(0) rimd P _ 2 Bs Ll W
1 pimi&  P°)
!(0)
@A616>416C!.B176008!01G6!4.028;
"1%
p{tm=11"0=0=) g —-&f’
! TTLITITAIIY LSO T ! ! ! TV
R{/(m=0]"(0=0}=1!) %1! L
p(vn P&

S14.2.87808!12H 2;<45!/ 104!.6!2!1=1856!;:5.61!8;!0A6!8;061F27! 3!>411277! 5!18/!L8F6;!
.BIOA6!>415:12/66!27/410A6!@2.76!W)WU _

! ! P{s1 Pl " n}= P{h(}(")):l} = :ﬁ;}#%i!!

TR {/"##: 1$%g", B! ¥ (JE))> }(: ZA)!' '_)+| ! ! TeU

S



-<=>4"1?"2081.4",)"*)01"%&%.#.- B4y | P|/ " n] )8.,$)*136+3,".34)(N1
n

! ! $67208F6!>169:6:3

rH$06"el | #1 HSWE (" )= * g%'l_ i [11"141=1856/8;
) 8:061F27/ | d
10! b)aaaaaaah b)Wbbbbb!bb
10?! b)XXfcV"Wa b)Xcbbbbbb

103! b)"cXfcX"c! b)"efbbbbb!

10°! b)"Xba"VXd b)"XXdbbbb
10°! b)odeX"Wd" b)bdcdXbbb
10°! b)bfbdecXeé b)bVwdfbb
10"! b)bedcVvdad b)beeWcVdb
108! b)bebffWed b)bcVe"Wdc
10°! b)bcW"eefX b)bcbfWVda

I

!
1278<80B!4>10A6!P12561J/!54<67!8/!/:==4106<!04!/456!6R06;0!.B!0AB26106;/A64 165/!
[XCI=)"c\)!1];<66<C!:/8;L!I0A6! (6106 I00A64165! TabUC!IG6!A2F6

"1% €'+ "1 %_ ¢t "1 %

PUM=L=) gt - *7—-140 0= 1+ O0g—— 0" ! W
2
GABL6Y = 7 v 11 106584)!11*6008)L, = ' ICIGEIA2FE{/1 "= /1l "& '$ )
" ! T !

n H |
i6;408;L!!!m(n)=#1 it n G”‘PC!GES!AZF@.{!m(”):]_} = p{/ ! Gmp}!!

&0, otherwise
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