
 

 

The proof of Goldbach's Conjecture 
By 

Tienzen (Jeh-Tweeb) Gong 

 

Goldbach's Conjecture:   ∀2m ∃ (p1, p2) : 2m = p1+p2, m ∈ ℕ, 2m >2. 
 

First: The Strategy 
1) Using a law (not theorem) to show that Goldbach conjecture is valid when the law is verified in a 

given domain.  

2) Estimating the probability of that above law is invalid in an extended domain and showing that that 

probability converges when n goes to infinity. Furthermore, showing that the sum of all those 

probabilities also converge. That is, at most, there are a finite number of ‘even’ is not a Goldbach even. 

3) Showing that the above stated probability must all be zero under the check of Ghost Rascal principle. 

 

Second: Ghost-rascal principle --- For a coin flipping game (head vs tail), T is the number 

times flip as one ‘game’, N is the number times that that ‘game’ is played. If T >= 10 and N >= 10^500, 
then no amount of sabotage from a Ghost can change the outcome of this game (see 
http://prebabel.blogspot.com/2014/02/ghost-rascal-conjecture-and-ultimate.html ). 
 
Corollary: when T >= 100 and N >= 100, The ghost-rascal principle holds (checkable). 
 

How does this work? 

It is a game played by two hands. 

My hand (the right one) tosses a coin, for example, 100 times as a game. This game produces an 

outcome (such as, head, head, …, tail, … the 100th (head or tail)). 

I will play this game 100,000 times and will get a total outcome. 

 

Then, the left hand (the Ghost Rascal) can choice to sabotage my games under his choosing (such as, 

change the 3rd of my toss for every other game).  

The Ghost-rascal principle (GRP) states that any kind of sabotage (systematic or randomly) cannot 

change the FINAL outcome for the total game. 

 

The actual example: 

T = 10, N = 100,000 

First, played by my (right) hand only. 

Game 1: 3 head, 7 tail 

Game 2: 9 head, 1 tail 

… 

Game 99,999: 4 head, 6 tail 

Game 100,000: 1 head, 9 tail 

 

http://prebabel.blogspot.com/2014/02/ghost-rascal-conjecture-and-ultimate.html


At the end of the game, the head/tail ratio should be very close to (50%, 50%). 

 

Then, the above game is played again while the Ghost-rascal (the left hand) hiding in the shadow to 

sabotage the game, such as: 

 

My hand                                                             Ghost-rascal’s sabotage (systematic or randomly) 

Game 1: 4 head, 6 tail                                                 one tail was flipped: 5 head, 5 tail     

Game 2: 9 head, 1 tail                                                    no action 

… 

Game 99,999: 7 head, 3 tail                                            two tosses were changed 

Game 100,000: 1 head, 9 tail                                            some actions 

 

The GRP states that for a given T (> = 3 to a very big number, such as one million or more), there is 

always a N which ensure that the final outcome of the game will be a ratio of (50%, 50%) regardless of 

the sabotages from the Ghost rascal. 

 

This statement can be easily verified by some computer algorithms.  

 

This GRP is, in fact, the base for the central limit theorem but has three additional meaning. 

One, the creation (creating some orders) of this universe (from nothingness, the total randomness) is 

done by the Ghost-rascal sabotage, yet the essence of the pre-creation (total randomness) is not altered 

(see Chapter 12). 

Two, the intelligence and consciousness are also the consequences of this GRP operation (see Chapter 

15). 

Three, when a train is established by a finite number of T and N, that train can never be derailed by any 

further sabotage when N goes to infinity. 

 

This GRP is verifiable to any degree of accuracy to the domain of infinity. In fact, it is verified by the 

physical and life creations (see Chapter 12 and chapter 15). 

 

 

Third: the set up and the proof 
Step one: Design a ‘living dragon SPECIES’ (not a single individual). 

     First: the body 

Let q (1) and q (2) are two Goldbach even, and q(1) + q(2) = Q, a Goldbach unknown (needs to be 

checked); q1 = < q2. 

So, q(1) = q(p1) + q(p11), the sum of two primes, and 

       q(2) = q(p2) + q(p22), the sum of two primes. 

Then, Q (needs to be checked) = q(p1) + q(p11) + q(p2) + q(p22) 

                                                        = Σ q(pj), the sum of 4 primes [this is called an arm of the dragon] 

From the above 4 primes, the  Σ q(pj) of any three j among the 4; the 3-sum has 4C3 = 4 of the {3-sum 

[q(pj), j = (1 to 4)]} 



For example: 

     One, q(p1) + q(p11) + q(p2) 

     Two, q(p1) + q(p11) + q(p22) 

      Three, q(p1) + q(p2) + q(p22) 

      Four, q(p11) + q(p2) + q(p22) 

 

Then, for any even >= 28, it, in general, has 2 set of [Goldbach prime] representations. 

For example: 

             28 = 11 + 17  

            or 28 = 5 + 23 

If any even >= 28, q(1) and q(2) can have two set of [Goldbach primes] representation; then, they can 

generate 4 set of arms, while each arm can generate 4 [3-sum]. 

So, this Dragon (having 4 arms) has 4 x 4 = 16 [3-sum]. 

To be conservative, one of the q (1) or q (2) has only one [Goldbach prime] representation (while both 

are > 28), that Dragon will still have 2 arms, that is, with 4 x 2 = 8 [3-sum]. 

There is one restriction for this dragon arm. 

For each dragon arm, it has 4 primes (p1, p2, p3, p4), and let 

            P1 < p2 < p3 < p4 

The restriction is: √p4 < p3 

The above arms constitute the body of the Goldbach Dragon. 

Now, we have two laws. 

Law one: for any Goldbach Dragon (>= 28) has, at least, 2 arms (or 8 [3-sum]). 

Law two: for those Goldbach [3-sum] (at least 8 of them for any Even >= 28, from the Goldbach arms 

(with 4 primes from each arm (restricted by the equation √p4 < p3), not any arbitrary 4 primes), at least, 

one (out of 8) of them is prime. 

Law (not theorem) can always be verified. 

 

Step two: with a living dragon species ready, the Goldbach conjecture can be checked with a prime-

jack-knife procedure. 

Let, N (2m) = q1(0) + q2(0), the largest known even number meets Goldbach's conjecture. {q1(0), q2(0)} 

are two primes. 

Let Q (j) > N, the Goldbach's conjecture for Q(j) is not confirmed. 

Let, N/2 < Q(j2) = Q(j) - N < N  

Then, Q(j2) = q1(1) + q2(1), meets Goldbach's conjecture, as Q(j2) < N. 

Q(j) = Q(j2) + N = q1(1) + q2(1) + q1(0) + q2(0); the sum of 4 primes 

Again, these 4 primes must obey the restriction rule: √p4 < p3; the square root of the largest prime must 

small than the next largest prime. 



In accordance with the dragon laws above, the Σ of the three of the 4 primes (dragon arm primes, not 

any arbitrary primes) above, at least one 3-sum will be a prime, the P(new), while the 4th prime (not in 

the 3-sum) is still a prime; the p(4th). 

So, Q(j) = p (new) + p (4th), sum of two primes and meets the Goldbach's conjecture, while Q(j) > N 

(the largest known Goldbach even). 

 

The above procedure checks a big range (N/2 < Q(j2) = Q(j) - N < N), not any individual ‘even’. By moving 

this dragon ahead (with big range, not on each individual), this dragon can cover the entire number and 

to verify that all evens are the Goldbach with its two (at least when even > 28) arms. 

 

Step three: 

The above Goldbach dragon can grab an even Q(j) > N (the largest known Goldbach even), while N/2 < 

Q(j2) = Q(j) - N < N 

That is, Q(j2) is also a Goldbach even. 

Then, Q(j2) = q1(1) + q2(1), meets Goldbach's conjecture, as Q(j2) < N. 

Q(j) = Q(j2) + N = q1(1) + q2(1) + q1(0) + q2(0); the sum of 4 primes 

Q(j) is a Goldbach dragon arm, consists of 4 primes (q1, q2, q3, q4), while  

                            [ q1 < q2 < q3 < q4] and [ √p4 < p3 ] 

When Q(j) > 28, this dragon should have, at least, two arms. 

                            [ q1’ < q2’ < q3’ < q4’] and [ √p4’ < p3’ ] 

These two arms will produce 8 triple prime ‘sum’. 

The law 2 states that at least one of the 8 triple prime sum is also a prime. 

Under the law 2, all evens < Q(j) will be Goldbach even. 

 

For P1 < p2 < p3 < p4 

The restriction of √p4 < p3 is very important for ensuring that the failure of law 2 to be minimaxed. 

 

However, before the law 2 was verified for Q(j), there is a probability that law 2 can fail. 

For the two dragon arms (for Q(j)), let the smallest prime is q1.  

Then, the probability for one arm to fail = 1/q1 

The probability for both arms to fail = (1/q1)^2 

 

So, before the verification of the dragon arm (for Q(j)), the probability for the law 2 to fail; P (dragon 

(Q(j)) = (1/q1)^2 

 

After N (the largest known Goldbach even, now = 10^17), the are infinite number of Q(j), written as Q(j, 

n), n = 1 to ∞ 



Each Q(j, n) is checked by one dragon, that is, there is a specie of dragon, not an individual. 
When n goes to ∞, (1/q1)^2 obviously goes to zero (0). 

Furthermore, the Σ (1/q1)^2 converges,  < π^2/6, for n=1 to ∞ 

That is, there are, at most, a finite number of non-Goldbach even in the entire number line. 

 

Step four: 

Before the actual applying the dragon sweeping the number line, the dragon arms probability [P (arm) = 

(1/q1)^2] can be made into a betting game. 

P(arm) = 0; law 2 is valid, the head 

P(arm) > 0; law 2 is invalid, the tail 

 

Now, we can play the Ghost-rascal game (with T = 10, N = 10,000). 

If the outcome is as of the following: 

Game 1: 10 head 

Game 2: 10 head 

… 

Game 9999: 10 head 

Game 10,000: 10 head 

Then, with GRP, no sabotage of any kind in the future can change the outcome of a larger game (the 

train cannot be derailed). 

 

This GRP result can be verified by another equation. 

This Goldbach dragon is not an individual but a specie; that is, it has a ‘karma’ gene. 

The chance for P (dragon n) = 0 is (1/2) for n = 1 to k 

So, the probability for all P (dragon k) = 0 is (1/2) ^k 
Of course, (1/2) ^k goes to zero when k goes to ∞. 

Furthermore, the Σ [P (dragon k) = 0] = 1 when k goes to ∞. 

 

Now, the Goldbach conjecture is proved via three steps. 

One, the dragon arm is able to prove a range Q(j) – N (the largest known Goldbach even) is valid for the 

Goldbach conjecture. 

Two, the probability of the dragon arm failure guarantees that at most there are a finite number of non-

Goldbach even in the number line. 

Three, the probability of a dragon arm failure goes to zero while the total probability of the dragon arms 

does not fail is 1. 

 

Conclusion: 



The Goldbach dragon is a living specie which has the ability to sweep a big chunk (an interval) of the 

number line on the issue of Goldbach conjecture. In the case (if any), if the dragon fails to check a 

particular ‘even’, that ‘even’ can always be checked via the brutal force computation.  

That is, the dragon specie + the brutal force computation, they can sweep the entire number line.  

With this ability, the Goldbach conjecture is proved even while a finite number of failures are found 

(which is not the case). 

 

 

Proof of the Polignac's conjecture and the proof of Riemann’s 
Hypothesis, see Chapter twenty-three 
(https://tienzengong.files.wordpress.com/2020/04/6th-
natures-manifesto.pdf ) 
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