The formula of number of prime pair

In Goldbach's conjecture
Oh Jung Uk

Abstract

If my(N) is the number of cases that even number N could be expressed as the sum of
the two primes of 6n £ 1 type then the formula of 7,(N) is below

. e (Zmnzﬁg(6k ~1)
~ 2 1B, (6k — 1) 2 B, 6k — 1) — 1
"9(6n+0)_"_1_§;(nﬂg(6k—1)—1>_§;;1 m

where, B, (6k — 1) = t(6k —1) -2+ 1(6(n—k) +1) — 2,...
But,the formula of m,(6n + 2),m,(6n — 2) is omitted in abstract.

1. Introduction

As well known, Goldbach's conjecture is “All of even number could be expressed expressed as the
sum of the two primes”. We redefined S,(N),ps(N) using by B(N),p(N) defined in paper “The
formula of w(N)” [] of myself. By using this, we build the formula of m,(N) as the number of
cases that even number N could be expressed as the sum of the two primes of 6n + 1 type.

In addition, we express the formula of m,(N) with m(6n + 1) by using apple box principle in the
paper “theorem 6 in The number of twin prime” [] of myself.




2. The formula of number of prime pair in Goldbach's conjecture

Definition 1. We apply same definition in paper “The formula of m(N)” [] of myself.
Definition 2. For an arbitrary even number N and P =6p +1,T =6t + 1,when N =P + T,
for arbitrary d

i 0, if allof P,N — P is pri
Let us define S,(P) :{ if allo is prime }

d,if one or more of P, N — P is composite number

. 0, if all of P, N — P is pri
Definition 3. Let us define p,(P) = { if allo IS prime }

1,if one or more of P, N — P is composite number
Definition 4. Let us define m,(N) as the number of cases that all of P, N — P is prime. But, we
exclude duplication. That is, m,(N) means the number of cases except duplication that N could be
expressed as the sum of the two primes of 6n + 1 type..

Theorem 1. B4(P)

If we define N(N > 2) asanevennumberand P=6p+1,T=6t+ 1, N =P+ T then
By(P) = B(P) + B(N —P)
By(P) = p(P) + p(N — P)
Proof 1.
Let us define N(N > 2) asanevennumberand P=6p+1,T=6t+1, N=P+T.
According to “definition 4 in paper The formula of (N)” [1]] of myself and T = N — P,
let us define as if P is composite then S(P) = a,
if T =N — P iscomposite then B(T) = B(N — P) = b.
Ifall of P,N — P is composite then S(P) + B(N —P)=a+b, p(P) +p(N—-P) =2
If one of P,N — P is composite then B(P) + B(N —P) =aorb, p(P)+p(N—-P) =1
Ifall of P,N — P isprimethen B(P) + B(N—P) =0, p(P)+p(N—P)=0
Therefore, p,(P) = B(P) + B(N — P), B4(P) = p(P) + p(N — P)
[ |




Theorem 2. p,(P)
If we define N(N > 2) asanevennumberand P=6p+1,T=6t+ 1, N =P+ T then

py(P) = By(P) +1 :[p(P)+p(12V—P)+1]
By(P) 1 _ 111
pg(P)—[‘Bg(Z)_ O<w<o,WweERwW=—— = (N>2),.

If one or more of P,N — P is composite then

o sin ( 2kmB,(P) )

_BP) 1 By(P) —w
Po(P) =5y —w E+E= K
If all of P,N — P is prime then
; <2knﬁg(P) ))
] Bg(P) 1 By(P) —w 1
pg(P)_{ﬁg(P)—w_E-{_Ek:l K }J’E
\ )
Especially, if 2% ,
If one or more of P,N — P is composite then
sin (2kﬂ2ﬁg(P)
_mB(P) 1 1Y By (P) — 1)
pg(P) = ,Bg(P) _§+ Z "
If all of P,N — P is prime then
( “in (2kn2ﬁg(P) )
) w11 7By (P) — 1)L 1
f’g“’)—! gg<p)_1‘z+;Z 2

o)




Proof 2.
Because f3,(P) = p(P) + p(N — P) according to theorem [1},
ifall of P, N — P is composite then

P)+1] j2+1
Bg(P) = p(P) +p(N—P) =2~ [ﬁg(“] [+

if one of P, N — P is composite then

B,(P)+1] 1+ 1]

ﬁg(P)=P(P)+p(N—P)=1—>_ > _=_ 5| =1

ifall of P,N — P is prime then

B,(P)+1] [0+ 1]

ﬁg(P)=P(P)+p(N—P)=0—>_ > _=_ 5| =0

o, [ﬂg (PZ) + 1]

is satisfied with the definition of p, (P)

Therefore, pgy(P) =

[ﬁg(P) + 1] _ [p(P) +p(N-P)+1
2

By(P)

And, if we define py(P) = | =5
9

] like as “theorem 3 in paper The formula of 7(N)” [[1]] of

myself thenfor 0 <w < %,w eER

when all of P, N — P is composite (P) = By (P) = [ 2 ] =1
when one of P, N — P is composite (P) = by (P) = [ ! ] =1
’ P + P B P —w|  1-wl
_ By (P) 0
when all of P, N — P is prime, pg(P) = [ﬁg(P)—W = [0 w] =0
so,p,(P) = 'Bg( ) and w = 1 1 l(N > 2), ... (detail proofis omitted)
Py By (P) — e'n’N p

And, when one of more of P, N — P is composite, because f,(P) > 0,0 <w < %,w eER

By (P) o B(P
1< m < 2,thatls,m € Rand

1 1+ sin(2kmx)
for arbitrary x € R [x] = x ——-|-_Z:T

2 @
[3]

k=1




_(2knBy(P)
B,(P) 1 1% Sm(ﬁ—g(mg— w)

[ By ]_ 1.1
Pa(P) = [ﬁg(P)—w TR w2 s k
When all of P, N — P is prime, because B,(P) =0
. (2knBy(P)

B,(P) 1 1% Sm(ﬁg(P)g—W>_ 0 1 1x=sin (ano OW) 1
B —w 27wl k —o_w—z+;; k 2
And, because p,(P) =0

( - Sm(M)\
11 ) B 11 By, (P) —w 1
pg(P)=0= z*z—{m 2t 7L, k }*5
)
Especially, if 2% ,
When one or more of P, N — P is composite,
| <2knﬂg(P)>
o sin (P) 1
1 1 Bg(P) ——
g(P)— Bg( )1_E+_Z gk T
Bg(P) T T[k=1
_(2km?By(P)
g 1 1 <nﬁg(P)—1>
‘nﬁg(P)—fEJ’EkZl k
When all of P, N — P is prime,
( . (anZﬁg(P) \
o nB,(P) 1 1< nﬁg(P)—ln 1
pg(P)=0==5+7 {nﬁg(P)—l_f-i_EkZl k J+§
|




Theorem 3. m4(N)

If we define N(N > 2) asanevennumberand P=6p+1,T=6t+1,N =P+ T then forn>2

1)WhenN =6n—2=P+T = (6p — 1) + (6t — 1)

[n/2]
my(6n—2) = [g] - kz=1 pg(6k — 1)

2 _
/2] 2mm? B, (6k 1))

[n/2] o sin
o 2 By (6k — 1) <nﬁg(6k -1)-1
_[E]_§Z <nﬁg(6k—1)—1> Z Z m
k=1 k=1 m=
L n-1
=—|n—-1- ) p,(6k—1)+a(n)

_(2mm?By(6k — 1)
n—1+a(n) 1% nfBq(6k — 1) 15 Sln(nﬁg(6k—1)—1>
_§Z<nﬁg(6k—1)—1>_§;;1 m

where,
Bg(6k —1) =p6k—1) +p(6(n—k)—1)=t(6k—1)—2+1(6(N—k)—1)—2

kZ <[6k - 1] [6k ZD N “’gﬁl <[6(n —pk) - 1] ) [6(11 —pk) - 2]) »

a(u) = {1 —pg(6[u/2] —1),if uis even number}
0,if uis odd number




2)WhenN=6n+2=P+T=(6p+1)+(6t+1)

[n/2]
n
my(6n +2) = [E] - Z pg(6k + 1)
k=1

_(2mm?By(6k + 1)
[n/2] [n/2] « sin
2 nBq(6k + 1) <nﬁg(6k +1)— 1)
_[E]_§Z <nﬁg(6k+1)—1> Z Z m
k=1 k=1 m=
1 n-1
=E<n— 1- Zpg(6k+ 1) +b(n)>
k=1
_(2mn?*By(6k + 1)
n—1+b(n) 10 [ 1B, (6k +1) 15 o S‘”<nﬁg(6k+1)—1>
_§k= <nﬁg(6k+1)—1>_§22 m
Where,
By(6k +1) =6k + 1) +p6(n—k)+1) =1(6k+1)—2+t(6(n—k) + 1) — 2
6k+1 6k + 1 ok 6(n—k)+1
B Z ([ p ]_[?])Jr Z <
p=1 p=1

1—pgy(6[u/2] +1),if uis even number}
0,if uis odd number

6(n—k)+ 1] B [6(n—k)]>_4
b b

b(w) :{




3)WhenN=6n+0=P+T=(6p—1)+(6t+Dor(6p+1)+(6t—1)

n-1

n,(bn+0)=n—1-— pys(6k —1)
g kZl g
_(2mn?By(6k — 1)
—n—1—3n_1< 1By (6k — 1) )_inlimn(nﬁg%k—l)—l)
3k:1 nBy(6k —1) — 1 37Tk:1m:1 m
n—1
=n—-1- pq(6k + 1)

) 2mm? By (6k + 1))

:n_l_gnz_x By (6k + 1) )_i ism<nﬁg(6k+1)—1
3k=1 nPy(6k+1)—1) 3m m

S
[uy

=
1l

1m=1
Where,
Bg(6k —1) =p6k—1) +p(6(n—k)+1)=t(6k—1)—2+1(6(N—Kk)+1)—2

6k—1

S

6(n—k)+ 1] B [6(n—k)]>_4
b b

By(6k +1) = B(6k + 1) + B(6(n —k) — 1) = 7(6k + 1) — 2 + 7(6(n — k) — 1) — 2

6(n—k)—2])_4
b

6k+1 6(n—k)-1

SE Y

6(n—k)—1]_
b




Proof 3.
Let us define N(N > 2) asanevennumberand P=6p+1,T=6t+1, N=P+T.
If we list up all cases of N =P + T by using P then the following equation is satisfied.

But, we exclude the duplicated cases of P, = T,, and B,, = Ty.
P1+T1 =P1+(N_P1)
N= P2+T2=P2+(N_P2) __________ (31)
P.+T.=P.+(N—-P)
If all of Py, N — Py isprimethen 1—p,(P) =1-0=1,
If one or more of P, N — Py is composite then 1 — p,(P,) =1—1=0. So,

r r r T

TN = Y {1=pg(P} = ) 1= ) pg(P) == ) py(P) -~ (32)
k

k=1 k=1 =1 k=1

And, let us define P as a set which all of P, N — P, is prime,
and let us define C as a set which one or more of P, N — P, is composite

® sin (Zmﬂﬁg(Pk))
P 11 P)—w
andletusdefineA:M__.F_ ﬂg( k)
Bg (Pk) -w 2 T[m=1 m

According to theorem , if one or more of P, N — Pyis composite then p,(P) = A4,
if all of P, N — Py isprimethen p,(Py) = A +% ,and

n

let us express Z u(k) with the sum of u(k), only if u(k) € Z in 1 < k < n for a certain u(k), Z
Z

because PN C = 9,

D 0P =D 0P+ ) pg(P) - (33)
k=1 P Cc

So, if we apply (3.3) to (3.2) then

T, (N) =71 — (Zr:pg(Pk) +ipg(Pk)) —r— (i (A +%) +ET:A>
P C




NGEIREE LSV PRI

So,if we apply this to (3.4) then

If we substitute A to (3.5) and arrange then

ng(N)+nggN):r—ZA—>3ngT(N):r—ZA—>

k=1 k=1

( ) ) e sin (Zmnﬁg(Pk)ﬁ
=E<r— ( 1)— < By(Pr) )_1 Z Byg(Px) —w }
3 k=1 2 k=1 By(Pi) —w Tisim=t m )
( . o 2mnfy(Py)
_2)3r ( B (Pe) )_1 ln(ﬁg(Pk)_W>1
3|2 k=1 Bg(Pi) = w Tisim=t m J
., r e sin (2mn[)’g(Pk))
— 2 By (Py) 2 Bg(P) —w
_r_§k=1<ﬁg(Pk)—w)‘§kZl; m (3.6)

sin <2m7r,8g (Py)
T T oo 1
2 By(Py) 2 By (Pr) —
rg(N) =7 -3 1) 37 ). m
k=1 \Bg (Pr) — k=1m=1
sin <2mn2ﬁg (Py)
2 NG 2o \B(P) - 1)
_r_ng;(nﬁg(Pk)—l)_gk:l;l m (.7




N isoneof N=6n—-2,N=6n+0,N = 6n + 2 and the cases that we could express N =P +T
type is following equation.
N=6n—-2=P+T=(6p—1)+(6t—1)

N=6n+0=P+T=(6p+1)+(6t—1)or(6p—1)+ (6t +1) p------------- (3.8)
N=6n+2=P+T=(6p+1)+(6t+1)

1) WhenN=6n—-2=P+T=(6p—1)+ (6t—1)
If we define p; = 1,p, = 2, ..., thatis,p, = k then P, = 6p, — 1 = 6k — 1 and if we express ()
by using this then the following equation is satisfied.

N=6n-2

P,+T,=(6p—1)+(6t;—1D)=(6x1-1)+(6(n—1)—1)
Py+T,=(6p,— 1)+ (6t,—1) = (6x2—1) + (6(n—2) — 1)

= P4 T, = (6p, —1) + (6t, —1) = (6r — 1) + (6(n— 1) — 1) S (3.1.1)

Paz +Tyeg = (6pp_g — 1) + (6ty_p — 1) = (6(n—2) — 1) + (6 x 2 — 1)
Ph1+Th 1= (6pn—1 - 1) + (6tn—1 - 1) = (6(11 - 1) - 1) + (6 b 1)

All of the cases that we could express N = (6p — 1) + (6t — 1) isuntil N = (6p,_; — 1) +
(6t,—1 — 1), but, this duplication that 6k — 1+ 6(n — k) — 1 = (6p;, — 1) + (6t; — 1) is same as
6(n—k)—1+6k—1=(6p,_ —1) + (6t,_; — 1) isoccurred because t, =n—p, =n—k.
Because this duplication occurs from k = n — k, if we define p, =t, then r=n—r - r =n/2,
and r = [n/2] because r has to be an natural number

When n is an odd number, r = [n/2] # n/2, so, p, = t, IS not exist.

But, when n isaneven number r = [n/2] =n/2,50, p, = t, isoccurred. But, r =n/2 termis
allowed because “one prime is allowed to use twice” in Goldbach's conjecture.

Thatis, 1 < py <[n/2] termand [n/2] + 1 < p, <n —1 termis duplicated.

And, it should be p, = 1,t;, = 1 because = py +t, ,S0, n = 2.

So, if we apply the above contents to (3.2),(3.6).(3.7) then
[n/2]
n
my(6n—2) = [E] - Z pg(6k — 1)
k=1

:  2mnB, (6k — 1)
&g, sin (ﬁg(skg— D= w)

/2]
L 2 B, (6k — 1) 2
B3> e = 2 . -
k=1 k=1 m=1
_ (2mm?B,(6k — 1)
Ly 250 mpy(6k—1) | 2 Sm(nﬁg(6kg— 1)—1>
_[E]_gkzzl(nﬁg(6k—1)—1>_§;;1 m
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If we define A as the number of pair of that P, T are all prime which includes duplication,

1—pgy(6[u/2] —1),if uis even number} then

if we define a(u) = { 0,if uis odd number

A=n—1—2pg(6k—1)
k=1

When a(u) =1, [n/2]termof N = (6[n/2] — 1) + (6(n — [n/2]) — 1) is not duplicated but the
one is only exist ,so,
1
mg(6n —2) = E(A + a(n))

Therefore,

n-—1
m,(6n — 2) = %(n— 1= ) pg(6k =1+ a(n))

k=1

3
;_\

o (2mupy(6k — 1)
_n-1+am 1 By(6k — 1) 15 s (,[)’g(6k - w)
B 2 3 <ﬁg(6k—1)—w>_§ Z m

k=1m=1

=
Il
[y

s <2mn2[)’g(6k — 1))

n—1+a(n) 1% . By (6k — 1) 1 = &S By (6k —1) —1
_§k=1<nﬁg(6k—1)—1>_§;;1 m

And, according to theorem |1 B, (Py) = B(P) + B(N — P;),S0,
Bg(6k —1) = p(6k —1) + f(6n — 2 — (6k — 1)) = f(6k — 1) + f(6(n — k) — 1)
In the above formula, if we express B, (6k — 1) by using only S(N) = t(N) — 2 which is the most
simple function in “theorem 2 in paper The formula of w(N)” [[1]] of myself then
Bg(6k —1) = p(6k —1) + p(6(n—k) —1) =1(6k —1) —2+1(6(n—k)—1) -2
6(n—k)-1

'Z <[6k - 1] [6kp— ZD . ; < 6(n —pk) - 1] _[6n —pk) - ZD _,
BEFIETD Y )

12



2)WhenN=6n+2=P+T=(06p+1)+(6t+1)

If we define p; = 1,p, = 2, ..., thatis,p, = k then P, = 6p, + 1 = 6k + 1 and if we express ()
by using this then the following equation is satisfied.

N=6n+2

PL+T,=6p,+1D)+6t;+1)=6Xx1+1)+6M-1)+1)
Po+T,=(6p, + D+ (6t,+1) =(6x2+1D)+(6(n—-2)+1)

— P+ T. = (6p, + 1)+ (6t, +1) = (6r + 1)+ (6(n—7) + 1) N (3.2.1)

Po o+ Th s =(6p,+1)+(6t, ,+1)=(6Nn-2)+1)+(6%x2+1)
Po1+Th 1 =(6pp 1+ + (6t 1 +1)=6Mnn-1D)+1)+(6x1+1)

As the same with the above 1), 1 < p, < [n/2] termand [n/2]+1<p, <n-—1 termisall
duplicated. And, it should be p, > 1,t, > 1 because = p, +t; ,S0, n = 2.
If we apply the above contents to (3.2),(3.6),(3.7)) then
[n/2]
n
y(6n +2) = [E] - Z pg(6k + 1)
k=1

. (2mnrB,(6k + 1)
2’ & g6kt 1) 2 L &, sin (ﬁg(6€g+ = w)
_§Z<Bg(6k+1)—w>_§zz m
k=1 k=1 m=1
[n/2] /2] o sin <2mn2[)’g (6k + 1)>
n_ 2 nBy(6k +1) 2 By (6k +1) — 1
:[E]_gkzl<nﬁg(6k+1)—1>_3_kzmz m

If we define b(u) = {1 —pg(6[u/2] +1),if uiseven number}

0,if uis odd number

and arrange by using same method with 1) then (detail proof is omitted)

1 n-—1
mo(6n—2)=5[n—1- py(6k+1)+ b

k=1

» L (2mmB(6k + 1)
n—1+b(n) 15 By(6k + 1) 1% Sm(ﬁg(6k+1)—w)
_§’Z<Bg(6k+1)—w>_§ Z m

_ <2mn2,8g(6k + 1)>
sin

n—-1 n—-1 oo
n—1+b(n) 1 By (6k + 1) 1 By (6k + 1) — 1
_§Z<nﬁg(6k+1)—1>_§;;1 m

13



And, according to theorem |1 B, (Py) = B(Px) + F(N — Py),S0,

Bg(6k +1) = p(6k +1)+B(6n+2— (6k+ 1)) = f(6k+ 1)+ p(6(n—k) + 1)
Therefore, according to “theorem 2 in paper The formula of (N)” [] of myself
Bg(6k+1) =p6k+1) +p(6(n—k)+1)=1(6k+1)—2+t(6(N—k)+1)—2

6k+1

_ ; <[6kp+ 1] ) [%k]) . “"p‘z":l’“ <[6(n —pk) + 1] ~ [6(np— k)D .

3)WhenN=6n+0=P+T=(6p—1)+(6t+Dor(6p+1)+(6t—1)
If we change p,t in (6p +1) + (6t — 1) thenitissameas (6p — 1) + (6t + 1).
So,we study only (6p — 1) + (6t + 1).
If we define p; = 1,p, = 2, ..., thatis,p, = k then P, = 6p, —1 = 6k — 1 and if we express ()
by using this then the following equation is satisfied.
N=6n+0
Pi+Ti=06p,—1D+((6t;+1)=(6x1-1)+(6MN—-1)+1)
P+T,=(06p,— D+ (6t,+1)=(6x2—-1)+(6(n—-2)+1)
= S (3.3.1)
| Py g+ Thy =(6pp—1)+(6t, ,+1)=(6n-2)—1)+(6x2+1)]|
Pp 1+ Ty 1=06pp1—1+ 6t 1 +1)=(6MNM-1)-1)+(6x1+1)
As not same with the above 1) and 2), the duplicated term of P, = T,,, and B,, = T}, is not exist
because P, = —1(mod 6),T, = 1(mod 6).
And, it should be p, = 1,t;, = 1 because = py +t, ,S0, n = 2.

If we apply the above contents to (3.2),(3.6),(3.7)) then

n-1
n,(bn+0)=n—1-— ) p,(6k—1)
: kzl ’
_(2mmp,(6k — 1)
A A C I S i sin (5, 6k =1 —w)
-t _§Z<ﬁg(6k—1)—w>‘§ 2. -
k=1 k=1m=1
. . sin <2mn2ﬁg (6k — 1))
—n_1-2 < By (6k — 1) )_izz By (6k — 1) — 1
3L \npylek—1D—1) 3r s L —

14



And, if we apply (3.3.1) to the case of P, = 1(mod 6),T, = —1(mod 6) then the following
equation is satisfied.
N=6n+0

( P+T,=(6p,+ 1)+ 6t;—1)=6X1+1)+6MN—-1)—1) ]
Po+T,=(6p,+ 1)+ (6t,—1) = (6x2+1)+ (6(n—2)—1)

= 5 — (3.3.2)
lpn_z 4T, = 6Py + D+ 6ty y—1D)=06MN—-2)+1)+(6x2-1) J
Py 4Ty =(6pyq+1)+ 6ty —D=06N-1D+1)+(6Ex1-1)

Because the above contents of (3.3.2) is same as the contents of (3.3.1)) (detail proof is omitted)

n-1

1,(6n + 0) =n—1—ng(6k+1)
k=1
. (2mnB,(6k + 1)
. z’“( By (6k + 1) ) 2 — i sin (,[)’g(6kg+ D —w)
=n—-1-—-— P
3 e Bg(6k +1) —w 3 e L m

- et @ sin <2mn2ﬁg(6k +1)
~ 2 1By (6k + 1) 2 B, (6k + D —1
_n_1_§;<nﬁg(6k+1)—1>_§;;1 m

And, according to theorem , Bg(Py) = B(Py) + B(N — Py), SO,

Bg(6k —1) = p(6k —1) + f(6n + 0 — (6k — 1)) = f(6k — 1) + f(6(n — k) + 1)
Therefore, according to “theorem 2 in paper The formula of (N)” [] of myself
Bg(6k —1) =p(6k —1) + p(6(n—k) +1) =t(6k —1) —2+t(6(n—k)+1) -2

_ ig <[6kp— 1] B [6kp— ZD N 6("2) +1<

And, B,(6k + 1) = B(6k + 1) + B(6n + 0 — (6k + 1)) = B(6k + 1) + B(6(n — k) — 1)
By(6k +1) = B(6k + 1) + B(6(n —k) — 1) = 7(6k + 1) — 2 + 7(6(n — k) — 1) — 2

6(n—k)—2])_4
b

6(n—k)+ 1] B [6(n—k)]>_4
b b

6k+1 6(n—k)—1

SEEY

6(n—k)—1]_
b
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Theorem 4. m,(N) expression by using m(6n + 1)

Let us define N(N > 2) asanevennumber P=6p+1,T=6t+1, N=P+T,n=2.
Let us define mw_(M) as the number of 6m — 1 type prime number of M or less,

. (M) asthe number of 6m + 1 type prime number of M or less.

Let us define M be a set of that only one of P,T is prime .

a(n), b(n) is same with function defined in theorem .

1) WhenN=6n—-2=P+T=(6p—1)+ (6t—1)

n_(6(n—1)—1) + a(n)

n—-1
1
my(6n —2) = - —ZZ(p(6k— 1)+ p(6(n — k) — 1))
M

_m(r-D-D+a®@ 1 - < nB(6k — 1) TB(6(n—k) — 1) )

2 _EM nB(6k—1)—1 wB6(n—k)—1)—1

1% Bk—1D—1) TS B -k = 1) =1
‘52(2 ’

M m=1

o sin (Zmnzﬁ(6k - 1)) i (Zmnzﬁ(6(n —k)— 1)))

2)WhenN =6n+2=P+T = (6p+1)+ (6t + 1)

n—-1
+6-1D)+1)+bmn) 1
m,(6(n g n _Z;(p(6k+1)+,0(6(n_k)+1))

mg(6n +2) =

_mi(6(n— 1) +D+b(n) 1/ nh(6k+1) nh(6(n—k) + 1)
B E% (n[)’(6k T -1 T mpetn—T) +1) - 1>

6m m

M m=1

n [ o oo (2mm2B(6k +1) _ (2mm?B(6(n—k) + 1)
1 Z <z Sm(n,b’(6k +1)— 1) + Sln(n[;’(6(n “K+1)— 1))
3) WhenN =6n+0=P+T=(6p—1)+(6t+1)or(6p+ 1)+ (6t—1)

n—-1

1
1,(6n + 0) = E<n(6(n ~D+1D=2-) (p(6k = 1)+ p(6(n — k) + 1)))
M

_am-D+1D -2 1x( mB6k—1) nB(6(n — k) + 1)
B 2 3 <nﬁ(6k —1D—-1 nB6(n—k)+1)— 1)

n / w 2mm?B(6k — 1) _ (2mm?B(6(n—k) +1)
_iz S s (nﬁ(6k—1)—1)+Sm(nﬂ(6(n—k)+1)—1>
3m m

M m=1
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Proof 4.

Let us define N(N > 2) asanevennumberand P=6p+1,T=6t+1, N=P+T,n = 2.

Let us define mw_(M) as the number of 6m — 1 type prime number of M or less,

. (M) asthe number of 6m + 1 type prime number of M or less. Let us M be a set of that only
oneof P,T isprime. a(n),b(n) issame with function defined in theorem .

1) WhenN=6n—-2=P+T=(6p—1)+ (6t—1)

Let us define A as the number of pair of that P,T be all prime included duplication and

if we regard prime as red apple and regard composite as green apple in “theorem 6 in The humber of
twin prime” [4] then

n—-1
1
A= E(Zn_(a(n -D-D-) 1) ---------- (4.1.1)

M

If we exclude duplication in (4.1.1) according to theorem (3 then

n—-1
my(6n —2) = %(A +a(n)) = %(% <2n_(6(n -1)-1)— %: 1> + a(n)) -

n-1
7y (6n—2) = n_(6(n— 1)2— 1) +a(n) 3 %Z 15
M
n-1
n_(6(n—1)—-1)+aln) 1
my(6n —2) = : _ Z; P IS p— (4.1.2)

When 6k — 1,6(n — k) — 1 € M,
pg(6k—1)=1=1+00r0+1=p(6k — 1)+ p(6(n — k) — 1),s0, If we apply to (4.1.2) then

n_(6(n—1)—1) + a(n)

mg(6n —2) = 5

n—-1
1
- ZZ(p(mlc — 1) + p(6(n — k) — 1)) =remreeeeeeee (4.1.3)
M

If we arrange (4.1.3) then (detail proof is omitted)

mg(6n —2) = 6L \nB(6k—1)—1 " wB6(n—k)—1)—1

T_(6(n—1 -1 +amn) 1w ( B (6k — 1) nB(6(n—k) — 1) >
2 6
M

n [ o oo (2mm*B(6k —1) _ (2mm?B(6(n—k)—1)
1 Sm(nﬁ(6k— )= 1)* (nﬂ(6(n—k)— 1) — 1)

sin
P n

M m=1
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2)WhenN=6n+2=P+T=(6p+1)+(6t+1)

Let us define A as the number of pair of that P,T be all prime included duplication and

if we regard prime as red apple and regard composite as green apple in “theorem 6 in The humber of
twin prime” [4] then

n—-1
1
A= E(2n+(6(n -D+D- Y 1) ---------- (4.2.1)

M

If we exclude duplication in ( according to theorem [3 then

n-1
mg(6n +2) = %(A +b(n)) = %(% <2n+(6(n -1)+1)— ; 1) + b(n)> -

mg(6n +2) =

n-1
n,(6(n—1)+1)+b(n) 1
2 —Z; 1 -

T, (6(n—1)+1)+b(n) 1%

6n+2) = ——
ng(n ) 5 2

N R ) E— (4.2.2)
M

When 6k +1,6(n—k)+ 1€ M
pg(6k+1)=1=1+00r0+1=p(6k+1)+ p(6(n—k) + 1),50, if we apply to (4.2.2) then

n,(6(n—1)+ 1)+ b(n)

6n +2) =
ng(6n + 2) >

n—-1
1
- ZZ(p(mlc N I I L E)) [— (4.2.3)
M

If we arrange (4.2.3) then (detail proof is omitted)

oy gy 60D+ +b@) 1 = [ mB(6k + 1) TB(6(n—k) + 1)

g (6n +2) = 2 _€M<nﬁ(6k+1)—1 nﬁ(6(n—k)+1)—1)
n [ o o (2mm?B(6k +1) _ (2mm?B(6(n—k) + 1)

1 z Z Sln(nﬂ(6k 1) - 1) + Sm(nﬁ(6(n “D+1) - 1)

m

M m=1
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3)WhenN=6n+0=P+T=(6p—1)+(6t+Dor(6p+1)+(6t—1)
Duplication is not exist unlike 1),2) and if we regard prime as red apple and regard composite as green
apple in “theorem 6 in The number of twin prime” [] then

n-1
my(6n +0) = %((n(6(n -D-D+m(6(n—1)+1)) — Z 1) ---------- (4.3.1)
M
(m_(6(n—1) — 1) + m (6(n — 1) + 1)) = m(6(n — 1) + 1) — 2,50,if we arrange (4.3.1) then

1

14(6n + 0) =%<n(6(n—1)+1)—2—z 1) =
M

n-1

74(6n +0) = %(n(6(n — D+ -2-) pyl6k - 1)) ---------- (43.2)
M

When 6k —1,6(n—k)+1 €M
pg(6k—1)=1=1+00r0+1=p(6k— 1)+ p(6(n — k) + 1),50,if we apply to (4.3.2) then

n—-1

1
ng(6n +0) = E<H(6(n -D+1)-2- Z(p(6k -1 +p(6(n—k)+ 1))) ---------- (4.3.3)
M

If we arrange (4.3.3) then (detail proof is omitted)

r6nn—-1D+1) -2 1w < B (6k — 1) nB(6(n—k) + 1) >

mg(6n +0) = 2 "32\mpek -1 -1 pEm-H+ D -1

n [ o oo (2mm*p(6k —1) _ (2mm?B(6(n—k) + 1)
_iz z Sln(n[}(6k —1)— 1) +Sm<n,8(6(n —K+1) — 1)
3 m

M m=1
N = (6p + 1) + (6t — 1) is also same with the above contents,so,

n—-1

1
1,(6n + 0) = E<n(6(n —1D)+1) =2 ) (p(6k + 1)+ p(6(n — k) - 1)))
M

_am-D+1D -2 1 [ mp6k+1) B (6(n—k) — 1)
B 2 3 4 (n[)’(6k+1)—1 nﬁ(6(n—k)—1)—1>

2mm?B(6k + 1) 2mm?p(6(n—k)—1)

1 i <i Sin(nﬁ(6k 1) = 1) + Sin(nﬂ(6(n g7 g 1))

m
m=1
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