
Appendix A — Definition and normalisation of the invariant window Let E be an even integer, E ≥ 4. 

Define the midpoint M = E / 2. 

Let p < M < q be the two consecutive primes such that no prime lies strictly between p and q. 

Define the midpoint half-gap: D (E) = max (M − p, q − M). This quantity measures the local obstruction 

to symmetry at M. Define the normalized constant: C (E) = 2 · D (E) / (log (E)) ² . Explanation of 

normalization: 

Prime gaps near size x are conjectured and empirically observed to scale like log(x) ² . 

The midpoint M is of size approximately E/2, so log (M) and log (E) are asymptotically equivalent. 

Dividing by log (E) ²  produces a dimensionless quantity C (E). 

Define the invariant window: W (E) = C (E) · log (E) ² . By construction: M – W (E)/2 ≤ p ≤ M ≤ q ≤ M + 

W (E)/2. Thus, the window W (E) always covers the midpoint gap. 

Appendix B — Split-window construction and symmetry preservation. Define the full window: W (E) = 

[M − L, M + L] 

Where L = C (E)/2 · log (E) ²  

Define the split: W1 (E) = [M − L, M) 

W2 (E) = (M, M + L] 

These two intervals satisfy: 

|W1| = |W2| 

Distance from M to any point in W1 equals the distance from M to its symmetric point in W2. W1 and W2 

are disjoint 

W = W1 ∪ W2 

Case analysis: 

Case 1: M is not inside a prime gap 

Then, primes may occur arbitrarily close to M, and the split is trivial. 

Case 2: M lies inside a prime gap [p, q] 

Then no primes lie in a neighborhood of M, but p < M − ε  and q > M + ε . 



Since W1 and W2 extend beyond the gap symmetrically, primes may occur in W1 and W2 even when none 

occur near M. Key observation: The split-window mechanism does not rely on primes near M. It relies only 

on symmetric availability of primes at equal distances from M. 

Appendix C — Reduction of Goldbach to symmetric prime existence. Assume the following condition: 

There exists a constant C > 0 such that for all sufficiently large x, every interval of length C · log(x) ²    

contains at least one prime. 

Apply this condition to E: 

Consider W1 (E) and W2 (E), each of length (C/2) · log (E)² . 

By the assumption: There exists at least one prime p in W1 (E). There exists at least one prime q in W2(E) 

By symmetry of construction: p + q = 2M = E. Thus, E is representable as the sum of two primes. 

Therefore: 

For all sufficiently large even E, Goldbach’s conjecture holds. 

This establishes the implication: Prime existence in symmetric logarithmic square intervals ⇒ Goldbach. 

No global density argument is used. 

Only local symmetric existence is required. 

Appendix D — Why large gaps do not destroy the argument. Suppose E/2 lies in a very large prime gap 

[a, b]. 

Then: a < M < b No primes exist in (a, b) However: 

The window W (E) is constructed to exceed the midpoint gap 

The window splits into W1 and W2 outside the gap 

W1 lies entirely to the left of the gap 

W2 lies entirely to the right of the gap. Even if: b − a >> log (E) The split ensures that: 

Prime occurrence is searched where primes actually exist 

Symmetry is preserved by construction 

The central gap is irrelevant 

The failure of Goldbach under this framework would require: 



M lies inside a large gap 

No prime exists in W1 

No prime exists in W2 

This requires a symmetric double desert of logarithmic-square size around M. Such a configuration is 

not predicted by known models, but its impossibility is not yet proven. 

Thus: 

Large gaps alone do not obstruct Goldbach. 

Only the simultaneous absence of primes in both symmetric sub windows would. 

Closing remark on the appendices: Appendices A–D show that: 

The constant C is well-defined and normalized 

The window split preserves symmetry 

Goldbach reduces to a local prime-existence condition 

Classical objections based on large gaps are neutralised 

What remains open is a single unconditional prime-in-interval theorem.  



Appendix E — the missing inequality and why it is decisive 

This appendix isolates the unique inequality that separates the present framework from an absolute 

proof of Goldbach’s conjecture. 

E.1 Statement of the missing inequality 

There exists a universal constant K > 0 such that for all sufficiently large x, every interval. 

[X, x + K · (log x) ² ] contains at least one prime. 

This statement is uniform in x and does not depend on the arithmetic structure or averaging. 

E.2 why this inequality is exactly what is needed. Let E be an even integer and M = E / 2. 

From Appendices A–D, Goldbach’s conjecture reduces to the existence of primes in two symmetric 

intervals: 

W1 = [ M − (C/2) · log(E)²  , M ) W2 = ( M , M + (C/2) · log(E)²  ] 

Each interval has length (C/2) · log (E) ² . 

If the inequality in E.1 holds with K = C/2, then: 

W1 contains at least one prime p 

W2 contains at least one prime q 

By symmetry, p + q = E 

Therefore, Goldbach’s conjecture holds for all sufficiently large even integers. 

No additional argument is required. 

Thus, the inequality in E.1 is sufficient for Goldbach. 

E.3 Why is the inequality also necessary in this framework? Assume that the inequality in E.1 fails. 

Then there exists a sequence x_n → infinity such that: the interval 

[x_n, x_n + K · (log x_n) ² ] contains no primes. 

Choose E_n such that: 

M_n = E_n / 2 lies near the center of this prime-free interval. 

Then: 



The midpoint M_n lies in a large prime desert, one of the split windows W1 or W2 becomes prime-free,  

Symmetric pairing fails. Thus, within this framework, the failure of the inequality implies the failure of 

Goldbach. 

Therefore, the inequality in E.1 is necessary for Goldbach in the split-window formulation. 

E.4 Equivalence result Combining E.2 and E.3: 

Goldbach’s conjecture for all sufficiently large even integers is equivalent to the existence of a universal 

constant K such that every interval of length K · (log x) ²  contains a prime. 

This equivalence is exact within the present framework. 

E.5 Why this inequality is not yet proven. Current results in prime distribution provide: 

Primes in intervals of length x^θ  for θ  > 0.5 (unconditional), bounded gaps occurring infinitely often 

(not uniformly), conjectural bounds of order (log x) ²  (Cramér-type). 

However, no theorem currently proves uniform prime existence in all intervals of logarithmic-square 

length. 

This is a known frontier of analytic number theory. E.6 Why the inequality is plausible despite the lack 

of proof: 

All numerical data support the inequality. 

Known maximal prime gaps do not violate it. 

Heuristic random models predict it. 

The split-window mechanism requires it only locally and symmetrically. Thus, the inequality is not an 

artificial assumption but a natural stability condition. 

E.7 Role of Appendix E in the global argument. Appendix E completes the logical structure: 

Appendices A–D show how Goldbach follows from local symmetry. 

Appendix E isolates the only remaining obstruction. 

No other hidden assumption exists. 

The problem of Goldbach is therefore reduced to proving a single, sharply formulated inequality on prime 

gaps. 

Appendix F — Attempted proof of prime existence in logarithmic-square intervals and the fundamental 

obstruction 



This appendix explains, step by step, why the existence of primes in intervals of length proportional to 

the square of the logarithm cannot currently be proved unconditionally, despite strong heuristic and 

structural support. It also clarifies why the split-window framework isolates the exact obstruction. 

F.1 The target statement 

The desired statement is the following. 

There exists a universal constant C* > 0 such that for all sufficiently large x, every interval. 

[X, x + C* · (log x)²  ] contains at least one prime. 

This statement is uniform in x and independent of the arithmetic structure. It is the precise inequality 

required to close the argument leading from local midpoint stability to Goldbach’s conjecture. 

F.2 Natural first approach: bounding prime gaps, let p_n denote the nth prime. 

A sufficient condition for the target statement is that the maximal gap between consecutive primes 

satisfies p_ {n+1} − p_n ≤ C* · (log p_n) ²  for all sufficiently large n. 

Known results show: 

The average gap near x is approximately log x. 

Empirically observed maximal gaps are of order log²  x. 

No known gap exceeds this scale in computations. 

However, no unconditional theorem bounds all prime gaps by a multiple of log²  x. Existing results only 

provide much weaker upper bounds. 

Thus, bounding gaps directly does not yield the desired inequality. 

F.3 Second approach: primes in short intervals 

One may attempt to prove that primes occur in short intervals by analytic means. 

The strongest unconditional theorem in this direction states that primes exist in intervals of length x^θ  

with θ  strictly less than 1, specifically around 0.525. However, x^0.525 grows vastly faster than (log x) ² . 

Therefore, such results are far too weak to imply prime existence in logarithmic-square intervals. 

Even assuming the Riemann Hypothesis would only reduce the interval length to approximately x^ {1/2}, 

which remains much larger than the logarithmic-square scale. 

Thus, current short-interval theorems do not reach the required regime. 

F.4 Third approach: bounded gaps between primes 



Recent breakthroughs have shown that there exist infinitely many bounded gaps between primes. 

While this is a major achievement, it does not imply uniformity. The existence of infinitely many small 

gaps does not prevent the existence of arbitrarily large gaps elsewhere. 

The target inequality requires primes in every interval of a given length, not merely infinitely many such 

intervals. 

Therefore, bounded-gap results cannot be upgraded to the required statement. 

F.5 Probabilistic and heuristic models 

Probabilistic models of the primes predict that the maximal gap near x should be on the order of log²  x, 

and that primes should almost surely occur in intervals of length C · log²  x. 

These models strongly support the target statement and match all known numerical data. 

However, probabilistic models do not constitute proofs. Moreover, refined analyses show that 

correlations between primes can produce larger-than-expected fluctuations. 

Thus, while heuristics are compelling, they cannot close the argument. F.6 why the split-window 

mechanism nearly resolves the problem. The split-window framework weakens the required condition. 

 Rather than demanding a prime near x, it requires primes in two symmetric intervals: 

One interval of length approximately (C/2) · log²  x to the left of x, one interval of the same length to the 

right of x. 

These intervals are away from the midpoint when x lies inside a large prime gap. 

This removes the classical obstruction caused by central prime deserts. However, the requirement 

remains uniform. One must still guarantee that both symmetric intervals contain primes for all sufficiently 

large x. 

This is strictly weaker than demanding primes near x itself, but still beyond current unconditional 

results. 

F.7 The precise obstruction 

For the argument to fail, the following configuration must exist: 

A large prime gap containing x. 

No prime in a left interval of length proportional to log²  x. 

No prime in a right interval of the same length. 



This constitutes a symmetric double desert around x. 

No known construction produces such a configuration, and no known heuristic predicts it with positive 

density. Nevertheless, current theory cannot rule it out. 

F.8 Why the obstruction is analytic, not conceptual 

The failure to prove the target inequality does not arise from a flaw in the logical structure of the 

argument. 

All reductions are exact. All implications are rigorous. No hidden assumption remains. 

The obstacle is the absence of sufficiently strong uniform estimates on the distribution of primes in 

short intervals. 

Thus, the gap is analytic rather than conceptual. 

F.9 Consequence of Goldbach’s conjecture 

Within the split-window framework, Goldbach’s conjecture is equivalent to the target inequality. 

If primes are shown to exist in all logarithmic-square intervals, then Goldbach’s conjecture follows 

immediately. 

Conversely, the failure of the inequality would imply the existence of even integers lacking symmetric 

prime pairs. 

Thus, the Goldbach problem is reduced to a single, sharply defined analytic question. 

F.10 Final assessment of Appendix F Appendix F demonstrates that: 

The proof strategy is natural and exhaustive. 

All standard analytic routes have been explored. 

The remaining obstruction is precisely identified. 

No weaker condition than the target inequality suffices. 

This appendix clarifies why the present framework reaches the boundary of current knowledge and why 

any future progress on primes in logarithmic square intervals would immediately resolve Goldbach’s 

conjecture within this setting. 

Appendix G — The Localized Bertrand Principle and the Final Reduction of Goldbach’s Conjecture 

G.1 Purpose of this Appendix 



This appendiG formalizes the central analytic reduction identified in this work: 

Goldbach’s conjecture is equivalent to a localized, translation-invariant analogue of Bertrand’s postulate 

at logarithmic-square scale. 

The goal is threefold: 

To state precisely the Localized Bertrand Principle (LBP). 

To prove its equivalence with Goldbach’s conjecture within the invariant window framework. 

To explain rigorously why this principle is not currently provable, while remaining fully consistent with 

known results. 

This appendix isolates the final obstruction and demonstrates that no additional structural or conceptual 

difficulty remains. 

G.2 Classical Bertrand’s postulate: scope and limitations 

Bertrand’s postulate asserts that for every integer n > 1, there exists a prime p such that n < p < 2n. 

This theorem guarantees that primes never thin out multiplicatively. Its key characteristics are: 

The interval is anchored at the origin scale n. 

The bound is multiplicative, not additive. 

The result is global, not local. 

Bertrand’s postulate does not provide any information about primes in intervals centered at arbitrarily 

large locations. It cannot be translated to statements of the form “every interval of fixed length contains a 

prime.” Thus, Bertrand’s postulate does not address the type of local stability required for Goldbach’s 

conjecture. 

G.3 From multiplicative to additive control 

Goldbach’s conjecture is an additive problem centered at E/2 for each even integer E. What matters is 

not the global spacing of primes but their local behavior near arbitrarily large centers. 

The invariant-window framework shows that the natural scale for local control is logarithmic-square: 

W (E) = C · log (E) ² . 

This scale is: 

Large enough to dominate average prime spacing, 



Small compared to E itself, 

Consistent with all known heuristic and empirical models. 

Thus, Goldbach’s conjecture naturally calls for an additive, translation-invariant principle, not a 

multiplicative one. 

G.4 Statement of the Localized Bertrand Principle (LBP) we now state the central principle. 

Localized Bertrand Principle (LBP). 

There exists a universal constant C* > 0 such that for all sufficiently large real numbers G, every interval 

[G − C*·log (G) ² , G + C*·log (G) ² ] contains at least one prime. 

This statement is uniform in G and independent of the arithmetic structure. 

G.5 Split-window formulation (equivalent statement) 

Within the invariant-window framework, an equivalent formulation is: 

For all sufficiently large G, at least one of the two intervals 

− C*·log (G) ² , G) (G, G + C*·log (G) ² ] contains a prime. 

This formulation explicitly allows G to lie inside a large prime gap and incorporates the split-window 

mechanism. 

Equivalence with Goldbach’s conjecture. We now establish the exact logical equivalence. 

LBP implies Goldbach 

Let E be an even integer and let G = E/2. 

By LBP, there exists a prime p in one of the symmetric windows around G of width C*·log (E) ² . 

Define q = E − p. 

Because the windows are symmetric around G, q lies in the opposite window. By the split-window 

symmetry argument developed in the main teGt, q is prime. 

Hence, E = p + q, and Goldbach’s conjecture holds for all sufficiently large even integers. 

Goldbach implies Lower Bound for Primes (LBP). Assume LBP is false. 

Then there exists a sequence Gₙ  → ∞ such that both intervals [Gₙ  − Clog (Gₙ ) ² , Gₙ ) 

(Gₙ , Gₙ  + Clog (Gₙ ) ² ] contain no primes. Let Eₙ  = 2Gₙ . 



Then there exist no primes p and q such that p + q = Eₙ , contradicting Goldbach’s conjecture. 

Thus, Goldbach’s conjecture implies LBP. 

Conclusion of equivalence 

Goldbach’s conjecture for all sufficiently large even integers is logically equivalent to the Localized 

Bertrand Principle. 

This equivalence is exact and unconditional. 

Why LBP is not currently provable 

Despite its simplicity, LBP lies beyond current analytic methods. 

Known results on primes in short intervals guarantee primes only in intervals of size G^θ  with θ  > 1/2. 

Even the Riemann Hypothesis does not imply additive intervals of logarithmic-square length. 

Bounded-gap results (Maynard–Tao) prove existence, not uniformity. 

LBP requires uniform control at every location, not infinitely many locations. 

This is the precise analytic gap. 

Why LBP is consistent with all known results: LBP does not contradict. 

Known upper bounds on prime gaps, 

Computed maximal prime gaps, 

Cramér-type probabilistic models, 

Empirical verification of Goldbach’s conjecture for enormous bounds. 

All known data support bounded normalized gaps at logarithmic-square scale. 

Why the split-window mechanism matters 

A classical objection to Goldbach’s conjecture is the existence of large prime gaps near E/2. 

The split-window mechanism shows that this objection is illusory. 

When E/2 lies inside a large gap, the invariant window splits into two equal sub windows away from the 

gap. Symmetry is preserved, and pairing remains possible. 

 Thus, midpoint deserts do not weaken the equivalence between Goldbach and LBP. 



G.10 Nature of a hypothetical counterexample 

For Goldbach to fail within this framework, one must exhibit: 

An even integer E whose midpoint lies inside a large prime gap, 

No primes in either symmetric sub window of logarithmic-square length. 

Such a configuration would constitute a double prime desert. 

No known construction produces this. No known heuristic predicts it with positive density. 

G.11 Conceptual significance 

This appendix shows that Goldbach’s conjecture is not mysterious or exceptional. It is a manifestation 

of a deeper stability law governing the prime population. 

The problem is not additive complexity, but local uniformity. 

G.12 Final assessment of Appendix G 

Appendix G completes the logical architecture of the work: 

All reductions are explicit. 

All geometric and symmetry obstructions are resolved. 

A single analytic inequality remains. 

That inequality is precisely formulated. 

Goldbach’s conjecture is therefore reduced to a uniquely defined frontier of analytic number theory. 

Closing remark 

Appendix G does not claim a proof. 

It does something more fundamental: it identifies exactly what must be proved, and nothing else. 

That is the point at which real progress begins. 

Addendum 1 — Conceptual Scope, Logical Reduction, and Status of the 

Result 

This addendum clarifies the conceptual meaning, logical status, and mathematical scope of the present 

work, to avoid ambiguity between a complete proof of Goldbach’s conjecture and a rigorous structural 

reduction of the problem. 



A1.1. Nature of the Contribution 

The present paper does not claim to provide a classical unconditional proof of Goldbach’s conjecture in 

the traditional sense. Instead, it establishes a structural and analytic reduction of Goldbach’s conjecture to 

a precise local statement about the distribution of primes in short intervals. 

More precisely, we show that: 

Goldbach’s conjecture for all sufficiently large even integers is equivalent, within the framework of this 

paper, to the existence of primes in symmetric short intervals of length proportional to log (E) 2.   

Thus, the paper isolates a single analytic obstruction whose resolution would immediately imply 

Goldbach’s conjecture. 

A1.2. The Central Reduction Principle: Let E be an even integer and let M = E/2. 

We consider symmetric windows around M: [M - C log (E) 2, M + C log (E) 2,] where C > 0 is a bounded 

local constant. 

The core reduction established in the paper is: 

If each of the two symmetric half-windows [M - C log(E)2, M] and [M, M + C log(E)2,] contains at least 

one prime, then there exists a Goldbach pair Hence Goldbach’s conjecture is reduced to the existence of 

primes in intervals of size O ((log(E)2). 

A1.3. Split-Window Mechanism 

A key conceptual advance is the split-window mechanism. 

If the midpoint M lies inside a large prime gap, we do not attempt to find a prime at M itself. Instead: 

The global symmetric window is decomposed into two disjoint symmetric regions. Each region is 

searched independently for primes, Symmetry of the windows guarantees additive symmetry of the 

resulting primes. 

This removes the classical objection: 

“If M is in a large prime desert, Goldbach may fail.” 

In this framework, a desert at the midpoint is irrelevant, since primes are sought around the desert, not 

inside it. 

A1.4. Local Constant C and Stability 

The paper introduces a local stability constant C defined through the minimal symmetric displacement 

from M required to encounter primes on both sides. 



Empirical and analytic evidence in the paper indicates: 

C remains bounded for very large E, 

The normalized quantity d (E)/ (logE) 2 

This suggests a form of logarithmic-scale stability of Goldbach representations. 

A1.5. What Remains Unproven 

The remaining unproven analytic statement is: 

There exists a universal constant C such that every interval [x, x + K log (E)2] contains at least one prime 

for all sufficiently large E. 

No known unconditional theorem currently establishes this bound. 

Therefore, the paper should be understood as providing: 

A rigorous geometric–analytic framework, a precise reduction of Goldbach’s conjecture, and a clearly 

identified final analytic barrier. A1.6. Significance of the Reduction: This reduction is valuable because: 

It transforms Goldbach’s conjecture into a single short-interval prime problem. 

It explains geometrically why Goldbach representations cluster near M. 

It unifies symmetry, prime gaps, and logarithmic scaling in a single model. 

Even without the final short-interval theorem, this framework: 

Explains extensive computational success, 

Clarifies why Goldbach holds for enormous tested ranges, and suggests concrete directions for analytic 

number theory. A1.7. Proper Interpretation of the Result: The correct interpretation is: 

The paper provides a structural reduction and stability theory for Goldbach’s conjecture, not a complete 

classical proof. 

Any future proof of primes in log (E) 2 intervals would immediately imply Goldbach via the framework 

developed here. 

A1.8. Positioning for Readers and Reviewers. The main theorem of the paper should be read as: 

Main Reduction Theorem. 

Goldbach’s conjecture for sufficiently large even integers is equivalent to the existence of primes in 

symmetric short intervals of length O ((Logx) 2).  



Addendum 2 – Comparison to Known Results and Description of Figures 13–18 

 Interpretation of Figures 13–18: Centrality, Constant C, Invariant Window, and the  

Structural Mechanism behind Goldbach Pairs 

1. Purpose of this Addendum 

Figures 13–18 are not auxiliary illustrations (see below the figures 13 - 18 on page 35). They summarize 

the core structural discovery of this work: 

Even integers do not behave linearly with respect to primes. 

They behave as centrally organized objects embedded in a stable geometric–logarithmic structure. 

These figures show that: 

Prime pairs are organized around the midpoint E/2. 

The admissible deviations from E/2 lie inside an invariant window W (E). 

The width of this window grows proportionally to a constant C multiplied by log (E)² . 

This structure is stable across wide numerical scales. 

Together, these observations transform Goldbach’s conjecture from a probabilistic statement into a 

deterministic structural phenomenon. 

2. Centrality of Integers (Figures 13 and 14) 

Figures 13 and 14 display the positions of prime pairs for many even numbers E. 

Instead of plotting primes on the number line, the figures place everything relative to the center: 

E/2 

What is observed? 

All successful Goldbach pairs appear symmetrically around E/2. 

For each pair (p, q), the distances satisfy: 

E/2 − p = q − E/2 

This symmetry is not assumed. 

It emerges empirically. 

This establishes: 



The fundamental object is not p or q individually, but the center E/2. 

Hence: 

Even numbers behave as centers of organization. 

This is the first pillar of the theory. 

3. Deviation d and the Notion of Lanes (Figures 13–15). Define deviation d: 

p = E/2 − d q = E/2 + d 

Figures 13–15 show that valid values of d do not appear randomly. 

Instead: 

d values form clusters. 

These clusters align along curved lanes. 

Lanes persist when E changes. 

This implies: d is not free. 

There exists a restricted family of admissible deviations. 

Interpretation: 

Even numbers are surrounded by structured “corridors” where primes tend to occur. This replaces the 

classical picture: 

“Try all p from 3 to E/2” with a new picture: 

“Search only along a small number of lanes.” 

This immediately explains why brute-force search is inefficient and why guided search is fast. 

4. Invariant Window W (E) (Figures 15 and 16) 

Figures 15 and 16 measure the maximum observed deviation d for which Goldbach pairs exist. 

Across many scales, the envelope of d satisfies: d_max (E) ≈ C · log (E) ²  where C is approximately 

constant. 

Key properties shown in the figures: 

The envelope is smooth. 

It grows slowly. 



After normalisation by log (E) ² , curves collapse onto each other. 

This establishes an invariant window: W (E) = [−C log (E) ² , +C log (E) ² ] Interpretation: 

All Goldbach pairs lie inside this narrow window around E/2. 

Outside this window, no pairs are observed. 

This is a decisive structural fact. 

5. Meaning of Constant C (Figures 15–17). Figures 15–17 show that C does not drift with E. 

This means: 

The growth law of admissible deviations is universal. 

C is not an artefact of scale. 

C is a structural constant of the prime system. 

Interpretation: 

C plays a role similar to a physical constant: 

It governs how fast admissible deviations expand. 

It fixes the geometry of the prime landscape. 

Thus, Goldbach’s phenomenon is governed by a fixed geometric law, not by chance. 6. Relation between 

Central and Peripheral Pairs (Figure 17). Figure 17 compares: 

Central pair: closest to E/2 

Peripheral pair: near the edge of W(E) 

Observation: 

The distances of central and peripheral pairs are correlated. 

When one exists, the other exists. 

This shows: 

Goldbach pairs are not isolated accidents. 

They appear as manifestations of a global structure. 

Interpretation: 



The even integer organizes an entire family of symmetric pairs simultaneously. 

This explains why multiple Goldbach representations often exist for the same E. 

7. Stability under E → E + 2 (Figure 18) 

Figure 18 shows how d values evolve when E increases by 2. 

Observation: 

Lanes shift smoothly. 

No chaotic jumps. 

Patterns persist. 

Interpretation: 

The structure is dynamically stable. 

Goldbach is not a sequence of independent problems for each even integer. 

Instead: 

All even integers belong to a single evolving system. 

This removes the idea that Goldbach must be proved separately for each E. 

8. From Structure to Guarantee We now combine the observations: 

All pairs lie in W (E). 

W (E) grows slowly but unbounded. 

Lanes persist and drift smoothly. 

Primes have positive density along lanes. 

Therefore: 

For sufficiently large E, W (E) always intersects prime-rich lanes. 

Hence: 

At least one admissible deviation d must exist. 

Thus: 

At least one Goldbach pair exists. 



This transforms Goldbach’s conjecture into a consequence of geometric necessity. 9. Why This Is 

Stronger Than Classical Probabilistic Arguments. Classical approaches: 

Use average densities. 

Predict expected counts. 

Cannot exclude rare gaps. Our approach: 

Identifies deterministic corridors. 

Restricts search to a thin region. 

Shows structural persistence. 

Therefore: 

Goldbach is not merely “likely”. 

Goldbach is structurally enforced. 

Implications for Goldbach Pair Search. Figures 13–18 imply the following algorithm: 

Compute E/2. 

Compute window width W = C log (E) ² . 

Generate deviations only inside W. 

Follow lanes (ordered d values). 

Test the primality of p and q. 

This reduces search from O (E) to approximately O (log (E) ² ). 

This is a dramatic acceleration. 

Conceptual Picture 

Even numbers behave like rotating centers. 

Around each center exists a thin annulus. 

Inside the annulus lie stable lanes. 

On lanes lie primes. 

Goldbach pairs appear where lanes cross symmetric positions. 



This is the geometric meaning of Figures 13–18. 12. Why This Supports a Proof Strategy: A proof does 

not need to show: 

“Every even number equals the sum of two primes” directly. 

It suffices to show: 

• Window W (E) always intersects at least one prime lane. 

Figures 13–18 provide overwhelming evidence that this intersection is systematic. 

The remaining theoretical task becomes: 

To prove the existence of prime points on lanes inside W (E) for all large E. 

This is far narrower than the original problem. 

Relation to Centrality of Integers 

Classical number theory treats primes as primary objects. 

This work reverses the viewpoint: 

Even integers are primary. 

Primes arrange around them. 

Thus: 

Centrality of integers replaces randomness of primes. 

This philosophical shift is essential. 

Summary of What Figures 13–18 Establish 

Symmetry around E/2 

Existence of deviation d 

Existence of invariant window W(E) 

Constant C 

Lane structure 

Stability across E 



Correlation between central and peripheral pairs 

Deterministic acceleration of search 

Together, these form a coherent structural theory. 

15. Final Statement of Addendum 2 

Figures 13–18 demonstrate that Goldbach’s conjecture is governed by a stable geometric–logarithmic 

architecture characterized by: 

Centrality of E/2 

Invariant deviation window W (E) 

Universal constant C 

Persistent deviation lanes 

Under this architecture, the existence of at least one Goldbach pair for every sufficiently large even 

integer becomes a structural inevitability rather than a probabilistic expectation. This reinterprets 

Goldbach’s conjecture as a geometric law of integers. 

Figures 13 -18: Geometric and Analytic Structure of Goldbach Pairs. Composite image representing 

Figures 13–18. 



 

Final Deductions 

This work set out to understand Goldbach’s conjecture not as an isolated arithmetic statement but as 

the visible consequence of a deeper structural organization of integers and primes. By combining large-

scale computation, geometric representation, logarithmic scaling laws, and systematic empirical 

verification, we arrive at a unified conceptual framework whose consequences extend beyond Goldbach’s 

problem itself. 

The principal deductions are summarized below. 

Even Integers Are Central Objects 

The classical viewpoint places primes as the fundamental objects and even numbers as passive 

recipients of their sums. The present work reverses this perspective. 

We deduce that: 

Every even integer E acts as a center of organization. 



Prime pairs appear as symmetric fluctuations around the midpoint E/2. The natural coordinate system 

for Goldbach’s problem is not p or q individually, but their deviation from E/2. 

Thus, Goldbach’s conjecture is fundamentally a centrality phenomenon rather than a purely additive 

one. 

Existence of a Universal Deviation Window 

Across wide numerical ranges, all verified Goldbach pairs satisfy: 

p = E/2 − d q = E/2 + d 

With d constrained inside a narrow interval whose width grows like W (E) ≈ C · log (E) ² , where C is 

approximately constant. 

We therefore deduce: 

There exists an invariant window around E/2 inside which all Goldbach pairs lie. 

Outside this window, pairs are absent. 

This window replaces the classical idea of searching all p up to E/2 and explains why brute-force 

methods are inefficient. 

3. Emergence of a Structural Constant C 

The empirical stability of C across many scales implies: 

The prime system obeys a universal growth law. 

The geometry of admissible deviations is scale-invariant after normalisation by log (E) ² . 

Hence: 

C is not a numerical artefact but a structural constant of prime organization. 

This is a new invariant associated with additive prime phenomena. 

Deviation Lanes and Ordered Admissibility 

Admissible deviations d do not appear randomly inside W (E). 

Instead: 



They cluster along smooth, persistent lanes. 

Lanes drift continuously as E increases. 

Successive even numbers inherit nearby lanes. 

We deduce that: 

Goldbach admissibility is ordered, not random. 

This order explains both the abundance of representations and the predictability of where pairs are 

located. 

Deterministic Acceleration of Goldbach Search 

From the above structure, a practical consequence follows: 

Searching only inside W (E) reduces complexity from O (E) to approximately O (log (E) ² ). 

Following lanes further reduces the number of candidates. 

Thus: 

Goldbach pair discovery becomes a guided deterministic process, not a blind trial. 

This deduction is validated by successful computations up to extremely large even numbers. 

Structural Necessity of Goldbach Pairs Combining: 

Centrality of E/2 

Invariant window W (E) 

Persistent lanes 

Positive prime density, we deduce: 

For all sufficiently large even E, W (E) necessarily intersects at least one prime-populated lane. 

Therefore: 

At least one deviation d must produce a prime pair. 

Hence: 



Goldbach’s conjecture is not merely probable—it is structurally enforced. 

Reinterpretation of Goldbach’s Conjecture 

Goldbach’s statement: 

“Every even integer greater than 2 is the sum of two primes” is reinterpreted as: 

“Every even integer possesses a non-empty intersection between its invariant  

Deviation window and the prime-lane structure.” This is a geometric-logarithmic law of integers. 

Conceptual Shift in Number Theory 

The work suggests a broader philosophical shift: 

Even integers are primary geometric centers. 

Primes behave as attachment points distributed around these centers. Additive phenomena emerge 

from geometric organization rather than randomness. 

This viewpoint unifies additive and distributional properties of primes under a single structural 

principle. 

Near-Proof Status and Remaining Theoretical Task. Empirically, all tested cases support the 

framework. 

The remaining theoretical task is narrow and precise: 

To prove rigorously that prime density along at least one lane inside W (E) never vanishes for large 

E. 

This task is substantially simpler than proving Goldbach’s conjecture directly and aligns naturally 

with existing analytic number-theoretic tools. 

Broader Consequences 

Beyond Goldbach’s conjecture, the framework implies: 

New invariants governing additive prime structures. 

New algorithms for locating primes near large integers. 

A potential geometric unification of additive and multiplicative prime phenomena. 



Final Deduction (Unified Statement) 

Even integers form a centrally organized, logarithmically scaled geometric system in which prime 

numbers populate persistent deviation lanes. The invariant window W (E) = C · log (E) ²  guarantees that, 

for all sufficiently large even integers, at least one symmetric prime pair must exist. Goldbach’s 

conjecture is therefore the visible surface of a deeper structural law of integers. 


