The Transcendental Zeta Function is
Analytic

Riemann’s Last Theorem
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The analytic continuation of the Riemann zeta function, originally defined

for R(s) > 1 as ((s) = Yo", -, to the critical region 0 < R(s) < 1, is denoted

by (. (s) and is defined as:
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The ABC zeta function is derived from the Riemann zeta function and is
defined as Cupe(s,b), where it is expressed as:
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The Transcendental zeta function (upc(s)p be defined as:
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Since (ape(8)1 is equal to the Riemann zeta function, which is holomorphic
and thus analytic, for b=1 it follows that:

Cabc(s)l = C(s)r
where ((s), is known to be analytic.

Now, assume that (pc(s)p is analytic for some integer b = k. That is, we
assume the function is analytic for b = k, i.e.,
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which is holomorphic and thus analytic.
Now, consider the case when b =k + 1. We have:
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Expanding the sum and Oy for one term:
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It can be rewritten as:
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We have Cape(8)k+1 = Cabe($)r and thus (ope($)k+1 = ¢-(s) which holomor-
phic and analytic.
Since the limit as k — oo is

Cabc(s)oo = Ct (S)a

Since all the functions involved are equal and holomorphic, they are also an-
alytic. Therefore, we conclude that the transcendental zeta function is analytic,
as it is equal to the analytic continuation of the Riemann zeta function in the
critical region.

This Completes the proof.

Transcendental Analytic Continuation

Since the transcendental zeta function(TZF) is an analytic function, we can now
see that its analytic definition can be refined, revealing something new that we
haven’t seen before. This leads to a combined form of super infinities and anti-
super infinities, which we express as 6o — . This suggests that super infinities
are the engine behind the analytic continuation. TZF, with absolute certainty,
asserts that its sub-functions work together to create an analytic zeta function
unlike anything we have seen before.



Note:

For a holomorphic function of a single complex variable, the function is differ-
entiable at every point in a region. A fundamental result in complex analysis
is that holomorphic functions of one variable are also analytic. This means
that if a function is holomorphic in a region, it can be locally expressed as a
convergent power series around any point in that region. The reason for this is
that holomorphic functions satisfy the Cauchy-Riemann equations, which not
only guarantee differentiability but also ensure the function is representable by a
power series. Thus, for functions of a single complex variable, being holomorphic
is equivalent to being analytic.

References

[1] Canaanie, A.B. : Riemann’s Last Theorem. arXiv:2201.00615 [math. GM],
2021.

[2] Titchmarsh, E.C., Wolffe, A.: The Theory of the Riemann Zeta-Function.
Clarendon Press, United Kingdom (1986).

[3] Edwards, H.M.: Riemann’s Zeta Function. Dover Publications, United
States (2001).

[4] Dimitris, K.: The Distribution of Prime Numbers. American Mathematical
Society, United States (2020).

[5] Cochrane, L.: Adelard of Bath: The First English Scientist. British Museum
Press, London (1994).

[6] Berndt, B.C.: Ramanujan’s Notebooks: Part I. Springer, New York (2012).

[7] Berndt, B.C.: Ramanujan’s Notebooks: Part II. Springer, New York (2012).

[8] Berndt, B.C.: Ramanujan’s Notebooks: Part III. Springer, New York
(2012).

[9] Berndt, B.C.: Ramanujan’s Notebooks: Part IV. Springer, New York
(2012).



[10] Berndt, B.C.: Ramanujan’s Notebooks: Part V. Springer, New York
(2012).

[11] Choi, J., Srivastava, H.M.: Zeta and @Q-Zeta Functions and Associated
Series and Integrals. Elsevier Science, Netherlands (2012).

[12] Ghusayni, B.: Classical Real Analysis. Badih Ghusayni, N.p. (2009).

[13] Ghusayni, B.: Number Theory from an Analytic Point of View. Badih
Ghusayni, N.p. (2004).

[14] Hardy, G.H., Wright, E.M., Wiles, A., Silverman, J., Heath-Brown, R.:
An Introduction to the Theory of Numbers. Oxford University Press, Ozford
(2008).

[15] Ivic, A.: The Riemann Zeta-Function: Theory and Applications. Dover
Publications, United States (2012).

[16] Polchinski, J.: String Theory: Volume 1, An Introduction to the Bosonic
String. Cambridge University Press, Cambridge (1998).

[17] Voronin, S.M., Koblitz, N., Karatsuba, A.A.: The Riemann Zeta-Function.
De Gruyter, Germany (2011).

[18] Freitag, Eberhard., Busam, Rolf. Complex Analysis. Germany: Springer
Berlin Heidelberg, 2009.

[19] Canaanie, A.B.,: Riemann’s Last Theorem, USA arXiv:2201.00615
(2021).



