The generalized Goldbach’s conjecture: symmetry of prime number
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Abstract:

Goldbach's conjecture: symmetrical primes exists in natunabers.
thegeneralized Goldbach's conjecture: symmetry of priomaberin the former
andtolerancecoprime toarithmeticprogressiorstill exists.

MSC: 11B25;11N13.

Notation:

G(z): the number of representatives a large even integar asum of
two primes.

Let G(z,q, L): the number of representatives a large even integes asum

of two primesin the formerL and tolerance coprime toarithmeticprogression
p: a prime number.

a: a constant numbed, > ().

O: mean big O notation describes the limiting behavior of acfiom when the
argument tends towards a particular value or infinity, ugualterms of simpler
functions.

p|k: p dividesk.

#(q): ¢(q) is theEuler phi-function.
Li,(x): express the logarithmic integral function or integralddthm.Li, (z) is

a special function such abi, (z) = [, N2y

Symmetryof prime number:

In the former L and tolerance ¢ (L < ¢, q > 2) coprimeto arithmetic progression,
for any one item of this progression such asZ where § > ¢(q) -q? Thereare at
least a pair of symmetrical primeson 3 ,namely even integer = can be expressed
for a sum of two primesin its series.

Let G(z,q, L) is the number of representatives a large even integerasum
of two primesin the formerL and tolerance coprime toarithmeticprogression



1) If ¢=2",

G(z,q,L) = — 20 ]]  Li,(2) + Oz - e~0VI%) 1)

where ¢ > 2, p|x).

2.) If ¢ is an odd prime number,

1 —1 .
G(z,q,L) = P .20-111383 = 2; Liy(2) + O(z-e—oVI7) @

where @ > 2, pl|x).

3.) If ¢is an odd numberjetY(q qH 1—— (r >2,plq),
(z,q,L) = —-2C-[] Liy(2) + Oz~ V0w, ©)

Y(q) (P —2)

where ¢ > 2, p|z).

4) Ifqg =2 (jis an odd numben)iet Y(;j)= j-] [( 1*— ), (p>2,p]7),
1 1 p—1) .
T = . —— 920 Li(x —avinz
Glonab) = a3y plzlg(p_% (@) + O(zem Vi), (4)

where (¢ > 2, p|x).

It can be seen, classify two situations.

While ¢ = 2; ¢ = 3 or ¢ = 6 alternative,

G(z) = G(z,q,L) = 2C - Hi (2) + Oz - e~VIney - (5)

where(p > 2, p|z, a > 0), this formula prompts the expression@bldbach
conjecture.

The Goldbach’s conjecture expression is same withwimeprime conjecture.

Since
c=la- ©)

p>3

wherep > 2| pis a prime number.



Conclusion:

In the formetL and tolerancey (L < ¢,q > 2) coprime toarithmetic progression
Let G(z,q, L) is the number of representatives a large even integs asum
of two primesin its arithmetic progressian

—;. 1_ . <p_1>. 1. (x x.e—am
G(xv%L)_ ¢(2m) Y(j)201£[3<p_2> L 2( )+O( )

. . 2 .
wherep > 2, ple, g =27 j.Y(j)= -] Ja- 7) (2 >2,00),
p is a prime number; is an odd number.




