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           347 353  359  383  401  431  443  479  491  
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+40A!<6=6;<6;36!2;<!8;<6=6;<6;36!4>!Y6F6;0/Z!8;!?:5.61!@A641B!216!16/:70/!4>!345=783206<!

163:1/8F6!;4;78;621!1672084;/!.60G66;!0615/!4>!;:56183!/69:6;36/C!GA83A!32;!L6;61206!2!

( )! "# # #!! " " "= ! !

! j : ! " ! P !

F ! j
! 1( A) A! !

! (n) |n ! !( )

P ! (n) =1{ } = qn,P ! (n) = 0{ } =1! qn where 0 < rn <1

qn

! (n) |n =1,2,É( )

!



! e!

I<B;258327!3A24/JC!8580208;L!=/6:<4K12;<45;6//!8;!0A6!74;L!1:;!.6A2F841!4>!/:3A!T0A6416083277BU!

=:167B!I<606158;8/083J!/69:6;36/)!@A6!=1638/6!=16<83084;!4>!!.6A2F841!4>!0615/!8;!0A6!/69:6;36/!

<652;</!2754/0!85=4//8.76!3273:72084;/!.2/6<!4;!6R=2;<8;L!56541B!4>!=16A8/041B!4>!0A681!

6F47:084;)!@4!52D6!2!/0:<B!>62/8.76!2;<!4F613456!I0A6!3:1/6!4>!<6=6;<6;36JC!2!0B=83277B!

/:LL6/06<!A6:18/083!2//:5=084;!8/!0A20!0615/!8; 216!2/B5=04083277B!8;<6=6;<6;0C!41!

:;341167206<C!41!IG62D7BJ!<6=6;<6;0!8;!2!361028;!/6;/6)!!

@A6!>254:/!O2127<!P125Q1J/!54<67![XCa\!<6/318.6/!0A6!433:116;36!4>!=1856!;:5.61/!2/!2!

/69:6;36!4>!8;<6=6;<6;0!+61;4:778!F2182.76/!G80A!=14.2.878086/!!

)! ! ! TaU!

];!GA20!>4774G/C!G6!=14F8<6C!>81/07BC!!18L414:/!21L:56;0/!8;!/:==410!4>!/456!2/=630/!4>!P125Q1J/!

54<67C!6/=638277B!167206<!04!0A6!F27:6/!4>!=14.2.878086/! C!!2;<!/634;<7BC!2;27BM6!

<6=6;<6;36!4>! !8;!0A6!/69:6;36! )!

&33:116;36!4>!2!=1856!;:5.61! !8;!0A6!/69:6;36!4>!34;/63:08F6!;20:127!;:5.61/!

!!<6=6;</!4;!0A6!F27:6/!4>!16528;<61/! >41!277!=1856/! C!

!<:6!04!0A6!*86F6!4>!%1204/=A6;6/!-7L4180A5![c\)!-30:277BC!0A8/!169:81656;0!32;!.6!1672R6<_!

!G6!;66<!04!34;/8<61!4;7B!<8F8/8.8780B!4>!!!.B!277!=1856/! !2;<!2<<16//!80!04!0A6!F27:6/!4>!

16528;<61/! )!!@A8/!/020656;0!32;!.6!=14F6<!2/!>4774G/)!!"

) 4@@<": "

-!;20:127!;:5.61! !8/!=1856!8>!2;<!4;7B!8>!!8/!;40!<8F8/8.76!.B!2;B!4>!=1856!;:5.61/!

C!41!C!69:8F276;07BC!8>! !)!!

#A995;""

]>!G6!2//:56!0A20!!8/!2!345=4/806!;:5.61!G80A!;4!!=1856/! !0A20!<8F8<6!C!0A6;!!

/A4:7<!.6!<8F8<6<!.B!=1856/! !.40A!L162061!0A2;! !C!2;<!0A616>416!<8F8<6<!.B!0A681!

=14<:30! )!+:0!0A8/!G4:7<!85=7B!0A20! C!GA83A!8/!85=4//8.76)!@A8/!562;/!0A20!8>!!

8/!;40!<8F8/8.76!.B!2;B!4>!=1856!;:5.61/! C!0A6;!;:5.61! !80/67>!5:/0!.6!2!=1856!;:5.61) !

! (n)( )
n! !

P ! (n) =1{ } =
1

lnn
,  P ! (n) = 0{ } =1!

1
lnn

,  where n " 2

qn =
1

lnn

! (n) ! (n) |n =1,2,É( )
! (n) = p ! P

n ! 2,3,4,É{ } r = mod(n, p) p ! n

n p ! n

!"#$ % & ' (")*+,, -).!/0*! " # # "! != " #

n > 2 n

p ! n !"#$ % & ' (")*+,, -).!/0*! " # # "! != " #

n p ! n n n

!p1  and !p2  n

!p1  " !p2  !p1 " !p2 > n n

p ! n n



! V!

h)%)i) !

@A:/C!2==6212;36!4>!=1856/!8;!0A6!/69:6;36! !!!216!<6=6;<6;0!6F6;0/!<606158;6<!

.B!0A6!=16A8/041B! )!&.F84:/7BC!8>! !C!0A6;!

!/8;36! !8/!2;!6F6;!;:5.61)!!%F6;!8>!G6!16/01830!04!4<<!;:5.61/! C!

/0877!<8F8/8.8780B!4>! !.B!0A6!=16F84:/7B!433:116<!!=1856/!G4:7<!<6=6;<!4;!0A6!

=16A8/041B! @A616>416C!0A6!/69:6;36!4>!34;/63:08F6!=1856/!2;<!0A6!34116/=4;<8;L!+61;4:778!

F2182.76/! !32;;40!.6!8;061=1606<!2/!433:116;36!4>!8;<6=6;<6;0!6F6;0/!8;!0A6!/69:6;36C!41!2/!2!

16278M2084;!4>!!2!(21D4F!3A28;!G80A!2!34;/02;0!/8M6!4>!Y56541BZ!.632:/6!>41!623A!!!0A6!

/8M6! !4>!0A6!56541B! 8;3162/6/!8;!0A6!/69:6;36!G80A!)!!

#8F6;!2!/69:6;36! !2/!2!;4; K/02084;21B!0856!/6186/C!G6!6F27:206!34F2182;36/!T2;<!

3411672084;/U!.60G66;! >41!21.80121B!! C!2;<!34;/8<61!0G4!=4//8.878086/_!

8;!0A6!/0:<B!4>!3411672084;/!.60G66;! _!

"U! 216!374/6!6;4:LA!04!623A!40A61C!0A20!8/! !>41!2!>8R6<!F27:6!4>!j!!

XU! !216!/6=21206<!>145!623A!40A61!2;<!2/!/:3A!.674;L!04!<8>>616;0!8;061F27/!<606158;6<!

.B!=2108084;8;L!!8;04!2!/69:6;36!4>!!69:27!/8M6!8;061F27/!T/6L56;0/U_!

!/:3A!0A20! )!!

O616! !8/!2!<856;/84;!>41!2!F63041!!)!g41!21.80121B !G6!<6;406! !!2!>8;806!8;061F27!4>!

34;/63:08F6!;20:127!;:5.61/! !2;<!2//:56!0A20! !/4!0A20! !)!

H6!A2F6!2!=2108084;!4>!_! !

!!!!!!!!!!!!!!!! C! )!

P4;/8<61!F63041/! !>41! C!!2;<!3273:7206!0A6!34F2182;36!52018R!!

!2;<!0A6!3411672084;!52018R! )!!

@A6!3273:72084;!16/:70/!G80A!F27:6/!4> !>41! !216!L8F6;!.674G)!

! (k) = n|k ! N{ }

F
n

= ! " (k) |1! k ! n{ } ! (k) = p ! P

! (k +1) = p+1! P p +1 k 2k +1

ν(2k +1) = n

F
n
.

ξ(n)

ν(k) = n

[ ]n F
n

n

ξ(n) | n∈!( )
ξ(k)  and  ξ( ′k ) k  and ′k

ξ(k)  and  ξ( ′k )

k  and ′k k − ′k ≤ d d ≥1

k  and ′k

! n

! = Ii
i∈!
∪ ,   Ii ∩ I j =∅ (i ≠ j) Ii = m,  (i = 0,1,2,…)

m Ii K ∈! ! K

! K = 1,2,…,K( ) i = 1,2,…,n n ⋅m = K

! K

! K = Ii
i=1

n

∩ ,   Ii ∩ I j =∅ (i ≠ j) Ii = i +1,i + 2,…,i +m( ),  (i = 0,1,2,…n)

!
ξi = ξ(n) | n∈Ii( ) i = 1,2,…,n

C = cov
!
ξi ,
!
ξ j( )⎡

⎣
⎤
⎦ R = cor

!
ξi ,
!
ξ j( )⎡

⎣
⎤
⎦

Ri, j K = 106,m = 104,n = 102



! f !

!

-<=>4"B"

!!

!!!!!!!!

!!!!!!!!!! ! !

! ! ! ! !

Range of a sample correlation coefficients R= cor
!
! i ,

!
! i+1( )!

"
#
$ (i =1,2,...,n%1) for n =100 

consecutive m=104-intervals of allocation of primes < 106 :  0.03776633& R &  0.09711712.

                                                   Correlation matrix R= cor (
!
! i ,

!
! j )!

"
#
$

  i: !  j:    [,1]           [,2]               [,3]              [,4]              [,5]                [,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



! d!

!!!!!!!!!!!!! !

! ! ! ! ! !!!!

!

+B!:/8;L!0A6!16<:36<!%1204/0A6;6/!*86F6!560A4<C!!04!>8;<!4:0!GA60A61!2;!4<<!;:5.61!!

8/!!=1856!C!G6!;66<!04!F618>B!<8F8/8.8780B!4>!!.B!277!=1856/!!/:3A!0A20! !)!!

H6!2;27BM6!0A6!/69:6;36!4>!=1856!;:5.61/! !.B!:/8;L!5:708=783208F6!2;<!

2<<808F6!54<67/)!!];!2;B!D8;<!4>!2!54<67C!G6!G877!.6!:/8;L!0A6!69:8F276;0!32;4;8327!16278M2084;/!

!/4!0A20! !)!@A6!012;/>4152084;/! !C!216!

!K562/:12.76)!H6!<6>8;6!!0A6!012;/>4152084;/!.B! )!

@A6!5:708=783208F6!54<67!8/!.2/6<!4;!0A6!32;4;8327!16=16/6;02084;!4>!=1856/![cC!=)"f\_!

! ! !GA616! !! ! ! TWU!

2;<!8/!34;361;6<!G80A!0A6!9:6/084;/!4>!<8F8/8.8780B!4>!!8;06L61KF27:6<!12;<45!F2182.76/!.B!

8;06L61/C!!2;<!G80A!0A681!34;63084;!G80A!0A6!N602!=14.2.8780B!<8/018.:084;_!

! ! !C!>41!2;B!/:./60! )! ! ! ! TcU!

g41!2!5:708=783208F6!54<67!4>!0A6!<B;258327!/B/065!16=16/6;08;L!TWUC!!GA616!C!G6!<6>8;6!!

C!GA616! )!!

*66!TdU!>41!5416!<602876<!<8/3://84;)!

- <<808F6!54<67/ !!216!:/6>:7!8;!=14.765/!167206<!04!34:;08;L!4>!F2184:/!0B=6/!4>!8;06L61/!8;)!

];!2<<808F6!54<67/!<B;258327!/B/065/!216!<6>8;6<!.B!0A6!69:2084;/_!! j!

!!! = "

! p 3! p ! n

! (k) = p | p ! P,k ! N{ }

! ,F ,P( ) = XT ,BT ,PX( ) ! (" ,t) = ! (t) ! t : XT ! XT , t " T

BT / BT ! s" (t) = " (t + s), for  s,t ! T

n = p! (n,p)

p! P
" ! (n, p) =

! p > 0 if p divides n

0, otherwise

!
"
#

$#

Ps ! ! A{ } =
1

! (n)
"

1
ns

n! A
# A! N

v = n

! i" = " (i); " (0) =1, ! i+1" = ! i" !#(i +1) ! (n+1) =  pn+1
" n+1(# ) (i = 0,1,2,É ,$ (#) ! 1)

!

! i" = " (i)



! "b!

C!GA616!<6>8;8084;!4>! <606158;6/!0A6!/=638>83/!4>!0A6!54<67C!

2/!877:/01206<!.674G)!!g81/0C!G6!34;/8<61!0A6!>:;3084;!!34:;08;L!0A6!;:5.61!4>!=1856/!76//!

0A2;!41!69:27!04!)!g41!0A8/!32/6C!0A6!:=<208;L!0615! 8/!<6>8;6<!.B!>415:72!TaU)!

*634;<C!G6!<6;406! 0A6!;:5.61!!4>!! K=1856/)!-!=1856! !8/!32776<!2!/01.23)8>!0A6!L2=!

.60G66;! 2;<!80/!34;/63:08F6!=1856!69:27/! C!0A20!8/! !2;<!0A616!216!;4!=1856/!

.60G66;! 2;<! )!!

@A81<C!>41!277! !G6!34;/8<61!0A6!;:5.61! !4>!!"#$%&'() /01.234>)41) /01.234C!

GA83A!216!/:3A!=1856/ ! !0A20!2!<8>>616;36! !8/!2L28;!2!=1856!;:5.61)!!

];!0A6!>81/0!/80:2084;!G6!:/6!!163:116;0!69:2084;/_!

! ! ! ! ! ! ! TeU!!

]0!8/!G677KD;4G;!0A20!0A6!34;;63084;/!.60G66;!2<<808F6!2;<!5:708=783208F6!=14=61086/!4>!

!;:5.61/!216!6R01241<8;2187B!345=783206<C!2;<!0A8/!762</!04!F2184:/!.2/83!<8>>83:70!=14.765/!8;!!

?:5.61!@A641B)!!H6!/0210!>145!0A6!<8F8/84;!27L4180A5![cC!=)"d\)!!#8F6;!8;06L61 !

0A616!6R8/0/!2!:;89:6!=281!4>!8;06L61/! )!!

];!0A8/!69:2084;C! !8>!2;<!4;7B!8>!!<8F8<6/!)!!H6!<618F6!A616!2!163:1/8F6!>415:72!

L6;61208;L!2!/69:6;36!4>!=1856!;:5.61/_! !g41!2;B!=1856!;:5.61! !2;<!;20:127!

;:5.61!! C!34;/8<61!2!>:;3084;! !4>!16/8<:27/!T16528;<61/U!/:3A!0A20!

GA616! !)!!P4;/8<61!2!F63041!4>!34;/63:08F6!=1856!

;:5.61/! /:3A!0A20! !)!!];<6R! !<606158;6/!A616!

0A6!F27:6! !>41!0A6!;:5.61!4>!=1856/!76//!0A2;!41!69:27!04!!/4!0A20!

)!g41!623A!3441<8;206!!4>!F63041!0A6! !!G6!<606158;6!0A6!

16/8<:27!F27:6!! !!2;<!34;/8<61!0A6!F63041!4>!16/8<:27/!

)!!*66!3273:72084;/!.674G!8;!0A6!@2.76!")!!?40836!0A20C!<:6!04!0A6!*86F6!

-7L4180A5C!>41!2;!8;06L61!!04!.6!=1856!80!8/!;636//21B!2;<!/:>>8386;0!0A20!0A6!277!3441<8;206/!

!!4>!0A6!I16<:36<J!F63041!4>!16/8<:27/!!/:3A!0A20! !.6!<8>>616;0!>145!M614)!!

! (0) = 0, " i+1! = " i! +#(i +1) ! (n+1)

! (x)

x ! (n+1)

! d (x) d p d

p !p d !p " p = d

p !p

m! 3 G(2m) m Gm

p 2m! p

! (1) = 0

! (n+1) = ! (n) +" (n+1), n ! !

!
"
#

!"# $! " >

!"#$ %&'($)(!)$! " ! "#$%&'! "# $ $ "= + ! !

!! = m n

!"#"$"%"! ! ! P

!! ! !"#$ % &! " #=

! " !! " # $ $ #= ! + " < m! ! " 0{ }

( )! "# $ % % %!" # " " "=
!

" !"#$%%! !" # " #+! > !

! "! "! = n

( )! " # $# $ % % %!" ! " " " !=
!

" !" ! "! "
!

!"#$ % &% '%(% % $ &%! !" # $ ! #!= = !

( )! " # $# $ % % %!" ! " " " !=
!

"

!! >

!" ! "! "
! ( )! ! "!" "



! "" !

@A:/C!0A6!6F6;0/! !!216!69:8F276;0)! ! ! !!

H6!<6;406! !0A6!6F6;0! !2;<!6F27:206! !2//:58;L!0A20!2!12;<45!8;06L61!

>4774G/!N602!=14.2.8780B!<8/018.:084;)!

(62;GA876C!8>!2!12;<45!8;06L61!>4774G/!N602!=14.2.8780B!<8/018.:084;!0A6;C!<:6!04!0A6!

>4774G8;L!@A64165/C!0A6!6F6;0/! !0A20!623A!4>!34;/63:08F6!=1856/!

!!<46/!;40!<8F8<6 !C!!216!8;<6=6;<6;0)!!

@4!2//8L;!2!=14.2.8780B!F27:6!04!2!/60!!!TY277!5:708=76/!4>!;:5.61!!ZUC!G6!/A4:7<!16>61!80!04!

0A6!372//! !4>!8;06L61/!8;!!34;L1:6;0! !!54<:74! !/4!0A20! !)!

@A616!216!6R2307B!!34;L1:6;0!372//6/!54<:74! _!!!

C!GA83A!52D6!2!>8;806!=2108084;!4>!)!

@A6;C!>41!623A!8;06L61!!G6!32;!<6>8;6!2!=14.2.8780B!<8/018.:084;!4;! !!/4!

0A20!! !!!!2;<!!!! !!

- C49A4@": "

^60! !.6!2!12;<45!F2182.76!G80A!N602!=14.2.8780B!<8/018.:084;!!!!2;<!!

!! ! ! ! ! ! TVU!

!80/!32;4;8327!1k=16/6;02084;)!!

@A6;C!623A!!12;<45!F2182.76! !8;!TVU!A2/!2!L64560183!=14.2.8780B!<8/018.:084;!G80A!2!

=21256061! !_!!

! ! !!!!!!! !C!! !!! TfU!

H6!A2F6!0A6;C!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !)!

min
i! ! ( " )

ri | ri = mod(! , pi ){ } > 0{ }  and ! " P{ }

An
! ! P |! = n{ } P An{ } !

!

pi ! !{ }  i =1,2,É ,! ( " ) ( )
! " # $
% % %

!
" " "

!
! ! = n

m!! m

Cm,0 = n|n = k !m, k " !{ } ! 0 m Cm,0 = m!!

m m

Cm,r = n|n = r + k !n, k " ! # 0{ }{ } , 0 $ r $ m%1 !

!! > { }!" !# ! #! ! !! ! ! !" " " !!

P ! ! Cm,r{ } = qm,r " 0, 0 # r # m$1
!

"
#

!" $"%"&
!

! "
"

# !
!

=

= =" !

! Ps

! = p" (! ,p)

p! P
" = pk

" k (! )

k=1

# (! )

"

! (" , p)

!
"# !$!" "

#
= < <

Ps ! (" , p) = a{ } = ua !(1" u) =
1
ps

#

$%
&

'(

a

! 1"
1
ps

#

$%
&

'(
a = 0,1,2,É

[ ] [ ] !
!

" "
# $ "$ # $! ! !" "

# $ $ %&' $ $ $
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