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A constructive proof of the Goldbach conjecture

We give a constructive proof of the Goldbach conjecture (that every even integer is the sum of two primes), using the geometry of the ellipse.

Introduction

Goldbach conjectured that every even integer 2N is the sum of two primes, p1 + p2. For N = 9 below the 

Analysis

Consider the geometric ellipse
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, characterised by [a, b] and note that [ka, kb] is geometrically the same ellipse. Focii F 1 and F 2 are at c = (± (a 2 -b 2 , 0). Thus, for our problem we choose k = N/a with ellipse [N, N b/a], and note that r 1 + r 2 = 2a, giving the figure below
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, where c is also an integer (Pythagorean triple), and -N ≤ n ≤ N is such that en is also an integer. Then (N,n1,n2) are all integers with n1 + n2 = 2N.

(2)

We often have a conjecture c n which has been verified for n = 1..N , and which we wish to extend to all n, N → ∞. We know that, however large N , numeric verification does not ensure for all N (e.g. the Riemann-zeta function).

Our offered proof distinguishes geometric from numeric. The geometry of our (novel) ellipse does not depend on its absolute size (a or N ), in particular (r 1 + r 2 = 2a and n 1 + n 2 = 2N ).

Since sequence {n} = {1.2, ..n, ..∞} contains all primes p, it follows that n1+n2 of (2) contain all p1 + p2, i. e. p1 + p2 = 2N Thus our novel use of ellipse geometry, alongside previous numerical analysis, allows verification of the Goldbach conjecture. A finite number of calculations in Mathematica confirms the above analysis.
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	has g(n, 2N -n), n = 0..2N , which satisfies Goldbach if both n = p 1 and
	2N -n = p 2 are prime: (5,13),(7,11) here.