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Abstract
In this paper, the author explores the proof of Goldbach Conjecture.

Objective:
If {1 is also a prime number} is true, then any even number greater than 0 can be
written as the sum of two prime numbers.

Method:
Triangular lattice

Result:

An even a can be written as T(a) sums of two prime numbers
T(a)~(((a/2)/2-(a/2)/In(a/2))*(((a-1)/2-(a-1)/In(a-1))-((a/2-1)/2-(a/2-1)/In(a/2-1)))-
((a/2-1)/2-(a/2-1)/In(a/2-1))*(((a-3)/2-(a-3)/In(a-3))-((a/2-2)/2-(a/2-2)/In(a/2-
2)))*(((a/4)/2-(a/4)/In(a/4))*(((3*a/4)/2-(3*a/4)/In(3*a/4))-((a/2)/2-
(a/2)/In(a/2))))/((((a/4)/2-(a/4)/In(a/4))*(((3*a/4)/2-(3*a/4)/In(3*a/4))-((a/2)/2-
(a/2)/In(a/2))))+((((a/2)/2-(a/2)/In(a/2))-((a/4)/2-(a/4)/In(a/4)))*((a/2-a/In(a))-
((3*a/4)/2-(3*a/4)/In(3*a/4)))))+((a/2-1)/2-(a/2-1)/In(a/2-1))*((a/2-1)/2-(a/2-1)/In(a/2-
1)+1)/2-((a/2-2)/2-(a/2-2)/In(a/2-2))*((a/2-2)/2-(a/2-2)/In(a/2-2)+1)/2+a/In(a)-a/4

Conclusions:

If {1 is also a prime number} is true, then any even number greater than 0 can be
written as the sum of two prime numbers.

If {1 is also a prime number} is true, then any even number greater than 2 can be
written as the sum of two different prime numbers.

If {1 is also a prime number} is false, then any even number greater than 5 can be
written as the sum of two different prime numbers.
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1 Structure

1.1 Concept

Set of natural numbers is denoted as N, N={n}.

If one variable belongs to N, then it is denoted as n.

If two variables belong to N, then they are denoted as nl and n2.

Set of even numbers is denoted as A, A={aJa=2*n}.
If one variable belongs to A, then it is denoted as a.
If two variables belong to A, then are denoted as al and a2.

Set of odd numbers is denoted as B, B={b|b=2*n+1}.
If one variable belongs to B, then it is denoted as b.
If two variables belong to B, then they are denoted as bl and b2.

Set of odd composite numbers is denoted as C
C={clc=(2*n1+1)*(2*n2+1), nl is not 0 and n2 is not 0.}

If one variable belongs to C, then it is denoted as c.

If two variables belong to C, then they are denoted as ¢l and c2.

Set of prime numbers is denoted as D

D={d|d belongs to B and d does not belong to C}

If one variable belongs to D, then it is denoted as d.

If two variables belong to D, then they are denoted as d1 and d2.

1.2 N(a)

a=a/2+a/2, a>0.

If a/2 belongs to A, then a=[(a/2-1)-2n)]+[(a/2+1)+2n]
n<(a-2)/4, Card(n)=a/4.

(a/2+1)-2n is denoted as bL, (a/2+1)+2n is denoted as bR.

If a/2 belongs to B, then a=(a/2-2n)+(a/2+2n)

n<a/4, Card(n)=(a+2)/4.

a/2-2n is denoted as bL, a/2+2n=b2 is denoted as bR.
Card(n) is one function of a, it is denoted as N(a).

1.3 e=bR-bL

Set one increasing positive even sequence, it corresponds to {aja>0}.
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Set e on the same side of it incrementally.

2 0
4 2
6 0 4
8 2 6
10 0 4 8
12 2 6 10
14 0 4 8 12
16 2] 6 10 14
18 0 4 8 12 16
20 2 6 10 14 18
22 0 4 8 12 16 20
24 2 6 10 14 18 22
26 0 4 8 12 16 20 24
28 2 6 10 14 18 22 26
30 0 4 8 12 16 20 24 28
32 2 6 10 14 18 22 26 30
34 0 4 8 12 16 20 24 28 32
36 2 6 10 14 18 22 26 30 34
38 0 4 8 12 16 20 24 28 32 36
40 2 6 10 14 18 22 26 30 34 38
42 0 4 8 12 16 20 24 28 32 36 40
44 2 6 10 14 18 22 26 30 34 38 42

Any cell corresponds to (a, ) and (bL, bR)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
211
4 13
633 15
8 35 17
1055 37 19
12 57 39 111
1477 59 311 113
16 79 511 313 115
1899 711 513 315 117
20 911 713 515 317 119
221111 913 715 517 319 121
24 1113 915 717 519 321 123
261313 11,15 917 719 521 323 125
28 1315 11,17 919 721 523 325 127
301515 13,17 11,19 9.21 723 525 327 129
32 1517 1319 11,21 923 725 527 329 131
341717 1519 1321 1123 9,25 727 529 331 133
36 17,19 1521 1323 1125 927 729 531 333 135
381919 1721 1523 1325 11,27 929 731 533 335 137
40 1921 1723 1525 1327 1129 931 733 535 337 139
422121 1923 17,25 1527 1329 1131 9,33 735 537 339 141
44 21,23 1925 17,27 1529 1331 1133 935 737 539 341 143

1.4 Analysis
If fbelongs to A, then {(a, e)la=f} is denoted as {L=f}.

If g belongs to B, then G={(bL, bR)|bL=g or bR=g} is denoted as {R=g}.



e is one function of a when g is invariable, any odd composite number in (0, a)
corresponds to one cell in {L=a}. Equation is e=|(a-g)-g|, a>g.
e=|(a-1)-1], a>1.

1.5 U(a)-T(a)=S(a)-N(a)
If bL or bR belongs to C, then color the cell.

If bL and bR belong to C, then color it black.



The number of prime numbers in (0, a] is denoted as I(a), I(a)~a/In(a).

The number of odd composite numbers in (0, a] is denoted as S(a), S(a)~a/2-a/In(a).
The number of black cells in {L=a} is denoted as U(a), the number of colored non
black cells in {L=a} is denoted as V(a).

The number of colorless cells in {L=a} is denoted as T(a)

Objective is denoted as {Any T(a)>0, a>0.}

V(a)+T(a)+U(a)=N(a), V(a)=S(a)-2*U(a).

2 Prove
W={(bL, bR)|bL belongs to(0, a/2], bR belongs to [a/2, a).}
Card(bL, bR) is denoted as W(a), W(a)=N(a)"2.

If bL and bR belong to C, then the cell is denoted as (cL, cR).
X={(cL, cR)|cL and cR belong to (0, a/2-1].};

Card(cL, cR) is denoted as X(a), X(a)=S(a/2-1)*(S(a/2-1)+1)/2.
Y={(cL, cR)|cL belongs to (0, a/2] and cR belongs to [a/2, a-1].};
Card(cL, cR) is denoted as Y(a), Y(a)=S(a/2)*(S(a-1)-S(a/2-1)).
Z={(cL, cR)|cL and cR belong to Y, bL+bR belongs to (0, a].};
Card(cL, cR) is denoted as Z(a), Z(a)=H(a)*Y(a).



2.1 H(a)~H(a-2)

Maximum error is denoted as Or(a), Or(a)~0 when a>a0.

M={(cL, cR)|cL+cR belongs to (0, a]}, Card(cL, cR) is denoted as M(a).
M(a)=X(a)*+Y(a), U(a)=M(a)-M(a-2).

Let U(a)=S(a)-N(a), H(a)~(S(a)-N(a)-X(a)+X(a-2))/(Y(a)-Y(a-2)).
H(a)~(a/4-a/In(a)-((a/2-1)/2-(a/2-1)/In(a/2-1))*((a/2-1)/2-(a/2-1)/In(a/2-1)+1)/2+((a/2-
2)/2-(a/2-2)/In(a/2-2))*((a/2-2)/2-(a/2-2)/In(a/2-2)+1)/2)/(((a/2)/2-(a/2)/In(a/2))*(((a-
1)/2-(a-1)/In(a-1))-((a/2-1)/2-(a/2-1)/In(a/2-1)))-((a/2-1)/2-(a/2-1)/In(a/2-1))*(((a-3)/2-
(a-3)/In(a-3))-((a/2-2)/2-(a/2-2)/In(a/2-2))))

Let U(a)=S(a)-N(a)+1, H(a)~(S(a)-N(a)+1-X(a)+X(a-2))/(Y(a)-Y(a-2)).

Let U(a)=S(a)-N(a)+2, H(a)~(S(a)-N(a)+2-X(a)+X(a-2))/(Y(a)-Y(a-2)).

2.2 H(a)~J(a)/(J(a)+K(a))

Maximum error is denoted as Oe(a), Oe(a)~(W(a)-(J(a)+K(a)))/W(a)~1/2.
J={(cL, cR)|cL belongs to (0, a/4] and cR belongs to (a/2, 3*a/4]};

Card(cL, cR) is denoted as J(a), J(a)=S(a/4)*(S(3*a/4)-S(a/2)).

K={(cL, cR)|cL belongs to (a/4, a/2] and cR belongs to (3*a/4, a]};

Card(cL, cR) is denoted as K(a), K(a)=(S(a/2)-S(a/4))*(S(a)-S(3*a/4)).
J(@)/(J(a)+K(a))~(((a/4)/2-(a/4)/In(a/4))*(((3*a/4)/2-(3*a/4)/In(3*a/4))-((a/2)/2-
(a/2)/In(a/2))))/((((a/4)/2-(a/4)/In(a/4))*(((3*a/4)/2-(3*a/4)/In(3*a/4))-((a/2)/2-
(a/2)/In(a/2))))*+((((a/2)/2-(a/2)/In(a/2))-((a/4)/2-(a/4)/In(a/4)))*((a/2-a/In(a))-
((3*a/4)/2-(3*a/4)/In(3*a/4)))))

2.3 H(a)~(J(a)+pl+p2)/(J(a)+K(a)+pl+p2+ql+q2)

Maximum error is denoted as O2(a), O2(a)~1/4.

P1={(cL, cR)|cL belongs to (0, a/8] and cR belongs to (3*a/4, 7*a/8]};
Card(cL, cR) is denoted as p1, p1=S(a/8)*(S(7*a/8)-S(3*a/4)).

P2={(cL, cR)|cL belongs to (a/4, 3*a/8] and cR belongs to (a/2, 5*a/8]};
Card(cL, cR) is denoted as p2, p2=(S(3*a/8)-S(a/4))*(S(5*a/8)-S(a/2)).
QI={(cL, cR)|cL belongs to (a/8, a/4] and cR belongs to (7*a/§, a]};
Card(cL, cR) is denoted as q1, q1=(S(a/4)-S(a/8))*(S(a)-S(7*a/f)).
Q2={(cL, cR)|cL belongs to (3*a/8, a/2] and cR belongs to (5*a/§, 3*a/4]};
Card(cL, cR) is denoted as q2, q2=(S(a/2)-S(3*a/8))*(S(3*a/4)-S(5*a/8)).

2.4 H(a)~(J(a)+pl+...+p6)/(J(a)+K(a)+pl+...4+p6+ql+...+q6)

Maximum error is denoted as O6(a), O6(a)~1/8.

P3={(cL, cR)|cL belongs to (0, a/16] and cR belongs to (7*a/8, 15*a/16]};
Card(cL, cR) is denoted as p3, p3=S(a/16)*(S(15*a/16)-S(7*a/8)).

P4={(cL, cR)|cL belongs to (a/8, 3*a/16] and cR belongs to (3*a/4, 13*a/16]};
Card(cL, cR) is denoted as p4, p4=(S(3*a/16)-S(a/8))*(S(13*a/16)-S(3*a/4)).
P5={(cL, cR)|cL belongs to (a/4, 5*a/16] and cR belongs to (5*a/8, 11*a/16]};
Card(cL, cR) is denoted as p5, p5=(S(5*a/16)-S(a/4))*(S(11*a/16)-S(5*a/8)).



P6={(cL, cR)|cL belongs to (3*a/8, 7*a/16] and cR belongs to (a/2, 9*a/16]};
Card(cL, cR) is denoted as p6, p6=(S(7*a/16)-S(3*a/8))*(S(9*a/16)-S(a/2)).
Q3={(cL, cR)|cL belongs to (a/16, a/8] and cR belongs to (15*a/16, a]};
Card(cL, cR) is denoted as q3, q3=(S(a/8)-S(a/16))*(S(a)-S(15*a/16)).

Q4={(cL, cR)|cL belongs to (3*a/16, a/4] and cR belongs to (13*a/16, 7*a/8]};
Card(cL, cR) is denoted as q4, q4=(S(a/4)-S(3*a/16))*(S(7*a/8)-S(13*a/16)).
Q5={(cL, cR)|cL belongs to (5*a/16, 3*a/8] and cR belongs to (11*a/16, 3*a/4]};
Card(cL, cR) is denoted as g5, q5=(S(3*a/8)-S(5*a/16))*(S(3*a/4)-S(11*a/16)).
Q6={(cL, cR)|cL belongs to (7**a/16, a/2] and cR belongs to (9*a/16, 5*a/8]};
Card(cL, cR) is denoted as q6, q6=(S(a/2)-S(7*a/16))*(S(5*a/8)-S(9*a/16)).

2.5 0126(a)<1/64 when a>al
H(a)~(J(a)+pl+...+pl4)/(J(a)+K(a)+tpl+...+pld+ql+...+ql4)
Maximum error is denoted as O14(a), O14(a)~1/16.
H(a)~(J(a)+tpl+...4+p30)/(J(a)tK(a)tpl+...+p30+ql+...+q30)
Maximum error is denoted as O30(a), O30(a)~1/32.
H(a)~(J(a)+pl+...+p62)/(J(a)+K(a)+tpl+...+p62+ql+...+q62)
Maximum error is denoted as 062(a), O62(a)~1/64.
H(a)~(J(a)+pl+...+p126)/(J(a)+K(a)+pl+...+pl126+ql+...+q126)
Maximum error is denoted as O126(a), O126(a)<1/64 when a>a0.

2.6 Conclusions
S(a)=Ch*(a/2-a/In(a)), Ch~1 when a>a0.
Error of S(a)~a/2-a/In(a) is denoted as O(a), O(a)~0 when a>a0.

When a>al, (J(a)+pl+...+p126)/(J(a)+K(a)+pl+...+p126+ql+...+q126)-(S(a)-N(a)-
X(a)+X(a-2))/(Y(a)-Y(a-2))>1/64.

And endorse when a belongs to (0, al]

Conclusion: If {1 is also a prime number} is true, then any even number greater than
0 can be written as the sum of two prime numbers.

When a>a2, (J(a)+pl+...+p126)/(J(a)+K(a)+pl+...+pl126+ql+...+q126)-(S(a)-
N(a)+1-X(a)+X(a-2))/(Y(a)-Y(a-2))>1/64.

And endorse when a belongs to (2, a2]

Conclusion: If {1 is also a prime number} is true, then any even number greater than
2 can be written as the sum of two different prime numbers.

When a>a3, (J(a)+pl+...+p126)/(J(a)+K(a)+pl+...+p126+ql+...+q126)-(S(a)-
N(a)+2-X(a)+X(a-2))/(Y(a)-Y(a-2))>1/64.

And endorse when a belongs to (5, a2]

Conclusion: If {1 is also a prime number} is false, then any even number greater than
5 can be written as the sum of two different prime numbers.



2.7 T(a)

J(a)/(J(@)+K(a))~(J(a)+P(a))/(J(a)+K(a)+P(a)+Q(a))
T(a)~(Y(a)-Y(a-2))*J(a)/(J(a)TK(a))+X(a)-X(a-2)-S(a)+N(a)
T(a)~(((a/2)/2-(a/2)/In(a/2))*(((a-1)/2-(a-1)/In(a-1))-((a/2-1)/2-(a/2-1)/In(a/2-1)))-
((a/2-1)/2-(a/2-1)/In(a/2-1))*(((a-3)/2-(a-3)/In(a-3))-((a/2-2)/2-(a/2-2)/In(a/2-
2))*(((a/4)/2-(a/4)/In(a/4))*(((3*a/4)/2-(3*a/4)/In(3*a/4))-((a/2)/2-
(a/2)/In(a/2))))/((((a/4)/2-(a/4)/In(a/4))*(((3*a/4)/2-(3*a/4)/In(3*a/4))-((a/2)/2-
(a/2)/In(a/2))))+((((a/2)/2-(a/2)/In(a/2))-((a/4)/2-(a/4)/In(a/4)))*((a/2-a/In(a))-
((3*a/4)/2-(3*a/4)/In(3*a/4)))))+((a/2-1)/2-(a/2-1)/In(a/2-1))*((a/2-1)/2-(a/2-1)/In(a/2-
1)+1)/2-((a/2-2)/2-(a/2-2)/In(a/2-2))*((a/2-2)/2-(a/2-2)/In(a/2-2)+1)/2+a/In(a)-a/4



