The logarithm of z is a complex number w, such that e*w = z and Ln(z) = w. In my theory, |

represent z as the complex number z = (Z—:) + i(g) , which is the same as Euler’s et =
i _ Z(ry 1 (2 _
cos(t) + isin(t),where t = acos(x), and x = (n+1) =1 (n+1) , andn = (1,2,3...0)

Taking it a step further with d = (1,2,3, ...n), you get a complex number z,; = x + iy andits
conjugate such that,

x=1- (d (L)) = n+1 divisions (d) of the unit circle
n+1

e (,/4d(n+1—d)

e ) = secant lines of the n+1 unit circle divisions (d)

Equation 1.1 Unit circle: z,; = 1 — (d (ﬁ)) + i(J—W>

This basically encodes n + 1 as nodes of a standing wave which is a harmonic or overtone of 1 i.e.

fundamental frequency. Now, project z,4 out from the unit circle concentrically, to go from a radius of
1to aradius of (n + 1)/2.
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Figure 1.1 where n = 8. Notice the parabolic shape of the square root of integer multiples of d.



This spherical projection s of z,4 transforms x + iy as follows:

_(n+1) d
=

iy=ydn+1-4d)
Equation 1.2 spherical projections: s,,4 = (nTH) —d+ iJdin+1-4d)

This transformation helps define a kind of propagating wavefront. The s; points fall on spherical

wavefront and the iy values fall on planar wavefront. These plane wavefronts carry some

interesting properties, particularly when iy = v/n. The collection of points or locus, propagates at a vn
ratio to n, containing points at:

x=m-d?/2d
iy=+/n
Equation 1.3 planar projections: p,q = (n —d?)/2d + ivn

So as n goes to infinity, p,,q carries a set of points that define the parabolas created by the square root
of integer multiples of d as mentioned in Figure 1.1 These parabolas are of the standard form

"y? = 4px" such that "p = (g) and x = x + (%)'” Following the geometric “conic section” definition of

a parabola, we get a visual representation of the traditional cone’s side (triangle) and top (circle) view.

Figure 1.2 Conic section parabolas. y? = 4 (g) (x+ (%))



So to reiterate the equations thus far we have withn = (1,2,3...0) and d = (1,2,3,...n):

e Equation 1.1 Unit circle encodingofn: z,q = 1 — (d (i)) + i (—“4dm+1_d)>

n+1 n+1
n+1

e Equation 1.2 Spherical projections of z,,4: Spa = (T) —d + iyydin+1—-4d)
e Equation 1.3 Planar projections of Z,q: Png = (n—d?)/2d + ivn
e Figure 1.2 Conic section parabolas. iy? = (%) (x+ (g))

Let’s focus on the s,,4 = x + iy equation right now. When s,,4 is a Gaussian integer it is also a
Pythagorean triple. These s, 4 Gaussian integers follow the equation:

3 dn?+d 4
x= 2

iy =4/d(dn?)

*when d is an odd integer then n must be also

2
Equation 1.4 Gaussian Integers: g,q = (dn2+d) —d +i\/d(dn?)

The Pythagorean triples a? + b2 = c?, are derived from g, by a = iy and b = x, such thatc — b =
d. It's fairly obvious to see that when d = 1 and n is odd, then g,,,4 is a primitive Pythagorean triple. If
= 1and nis even, then 2 * g, is a Pythagorean triple. It's no wonder then, that a scatter plot of
Pythagorean triples faintly outline the same parabolic shape shown in Figure 1.2.
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Figure 1.3 A scatter plot of the legs (a,b) of the Pythagorean triples with c less than 6000. Negative
values are included to illustrate the parabolic patterns in the plot more clearly.
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Figure 1.4 Gaussian Integers: gpg = dn2—+d —d +iy/d(dn?)

*when d is an odd integer then n must be also
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Figure 1.4 The Pythagorean triples scatter plot overlay of Equation 1.2 spherical projections,; =
n+1

(T) —d + iy/d(n+ 1 —d) . Notice the dark lines of the scatter plot highlight square number

vectors.
) . — (n-d?) | .
Now let’s take another look at Equation 1.3 planar projections p,,; = a + ivn . Asn goes to

infinity, p,,q carries a locus that defines the parabolas created by the square root of multiples of d.

_ a2
When % = 0 mod .5 then d is a factor of n so if n is prime then whend = 1 or n.
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Figure 1.5 planar projections p,,4

the parabolas of d only intersect the lattice points at 1 and n when n is prime.

10

420
Y22

+ iv/n where n=7. Notice the collection of points defining



| would like to offer up a new type of lattice that seems to be the basis for these equations. | refer to this
lattice as the Pythagorean lattice. The lattice points are created by a very simple moiré pattern derived
from the intersections of evenly spaced concentric circles and lines.
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In the Pythagorean lattice the square root of primes numbers only intersect lattice points on the
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Figure 1.6 the Pythagorean Lattice

parabola with a vertex of % effectively defining all prime numbers. What is the connection to the non-
trivial zeros of the Riemann zeta function?
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Figure 1.7 In the Pythagorean lattice the square root of primes numbers only intersect lattice points on
the parabola with a vertex of % effectively defining all prime numbers.



