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Abstract

In this article, we use method of a modified sieve of Eratosthenes
to prove the Goldbach Conjecture.

We use p; for all the primes, 2,3,5,7,11,13,....., i=1,2.3,.....

We use a modified sieve of Eratosthenes similarly to the method in my
1
paper".

Let pmt= Tli=1. mPi

From the paper, we have the following, when sieve upto p,,, the total
number of the remaining numbers { R7'}, inside of (0,p,f) is [Ti=1. m(pi — 1),

These remaining numbers can be paired up as ( x, p,,f -x ), here x is a
remaining number.

So there are total [[;,_; ,.(pi — 1) /2 pairs of the remaining number
pairs.

In general not all the remaining number pairs are primes. We need to
sieve more larger primes to get all primes.



Let pys be the least prime satisfied the p,,f < p%,, then we sieve upto
par for the period (0, p,,f), then all those still remaining numbers are primes
and remaining number pairs are all primes.

From the paper we have the following,
Theorum 1;

For any number d with (d,p,,f) =1, no common factor with p,,, when
sieve upto py,, the total number of the remaining numbers inside period (0,

pmi/d) is equal approximately to [T,—; ,.(pi —1) / d £1,

When sieve upto pys, the total number of the remaining numbers inside
period (0, p,f) are those remaining numbers when sieve upto py;_; in the
same period (0, p,,f) subtract those remaining numbers when sieve upto py;_1
in the period (0, p,,#/par) multiplied by pyy.

We use {(a,b)}™ to denote those remaining numbers in period (a, b)
when sieve upto py;. We have,

{(0,pmﬂ)}M = {(Oapmﬂ)}Mil - {{(Oapmﬂ/pM)}Mil X pM}a (1)

and so on, we have,

{0, 2t} = {00, pm) }Y 72 = {{(0, P2 /p2s- 1)} 72 X P}, (2)

and

{00, pm2/par) 171 = {0, Pt /pan) } 7% = {{(0, prnlt/2pas 1)} 77 ng;

and so on and on, we will have,

{00, )} = > u(d){{(0, pt/d) }™ x d}, (4)

d|P

here P :Hi:m-i-l...M Di-



There are no remaining number in period (0, p,,f/d) when p,,8/d < 1,
and only one remaining number, 1, when 1 < p,,#/d < pp,

We have,
{0, 2} =D () {(0, pmt)}™|/d + ER,, (5)
d|P
we have,
{Opa}Y = I i-DIx[ I (Q-1/p)]£ER, (6)
i=1...m i=m+1,..M

here, the FR,, is the possible error,

= ‘{dad ‘ P>pm <d< pmflﬂH?

ERy = {(0, pm12)}™] = {0, pm—1£)}| (7)
ER,, = ‘7H (pi_l)/pm_[;H H 1 1/]% +ERm 1 (8)

ER;, = Z [ H (i —1)/p] x [1 - H (1—1/ps)], 9)

I=1,m i=1...l i=l+1,..M

Then we have,

Theorum 2;



when sieve upto py, for the (0, p,,1), the total number of the remaining

primes inside (0, py,f)is equal approximately to [T,—; ,,(pi—1) [Tj=my1. (1=

here E'R,, as above.

Similarly process is used for the remaining number pairs we have,

here we modify the Eratosthenes sieve as we sieve all the primes, p, of
{Pm+1, --- pm}, for each pair, (X, p,t -x),we check both x=0, or x= p,,f, mod
p.

Theorum 3;

when using this modified sieve upto p;; for all the former remaining

number pairs in the (0, p,,#), the new total number of the remaining number

pairs inside (0, p,1)is equal approximately to [T,—o_,,(Pi—1)/2[Tj=my1. (1=

and here EFR,, is the same as above.

Now we will have at least two remaining number pairs of (x, p,f -x),
and there is at least one prime pair, (p, p’), with p + p’ = pnf

In general, a large enough even number, N can be,
N = Hi:l,..mp{:7

here j; >1, with [, =1,

Let set P, be {p,}, set P, be {p;p <m,,,p ¢ P},
As before,

Let pys be the least prime satisfied the N < p2,, first we use Eratos-
thenes sieve to sieve all the p in set P, for the period (0, N), the total number
of the remaining numbers is equal to [T,—; _,,(p, — 1) x No,



herea NO iS, Hi:l,..mpl(iji_l)

They are in pairs as (x, N-x),
Let set P3 = PQ U {plm_H, ....,pM},

Using modified Eratosthenes sieve as above by checking both x=0, or
x=N mod p, for all p € P;,

sieve all the p of P3, we will have the total number of the remaining
number pairs is equal to,

Hi:l,..m(pli - ]') X N0/2 X HpEPg(]' - 2/])) + ER:

Using the same procedure we get the ER as following,

G e-0/p )<= T =1/m)x [T 1-1/p)],

k=1,mn=1,.ji i=1,..k i=1...k i=k+1,..m pEP3

(10)

It is obvious that for a large enough even N, there are at least two
remaining prime pairs of which (1, N-1) might be one of them.

So there are at least one prime pair (p, p’) as a remaining pair, and
p+p’ = N.

This proves the Goldbach Conjecture.
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