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Abstract

The Riemann zeta function is a function of a complex vari-
able 𝑠 = 𝜎 + 𝑖𝑡 where 𝜎 and 𝑡 as real real numbers. In this
research we will examine the different ways in which this
complex variable can be constructed. We will examine one
possible case of violation of the Riemann hypothesis. We will
look at functions that caprure distribution of primes through
their zeroes
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Construction of a complex variable 𝑠 with the
real part being a constant and an example of
disproof of the Riemann hypothesis

In the paper reference [1] a complex variable was constructed
given by:

𝑠 = ln(−
√

𝑘)
ln𝑘 = 1

2 + 𝑖𝜋
ln𝑘 (1)

In the same paper a complex variable of the form (2) below was
introduced

𝑠 = ln(− 𝑛√𝑘)
ln𝑘 = 1

𝑛 + 𝑖𝜋
ln𝑘 (2)

In a similar vein a complex of the forms (3) and (5) below are can
also be derived.

𝑠 = ln(−𝑘𝑛)
ln𝑘 = 𝑛 + 𝑖𝜋

ln𝑘 (3)

𝑠 = ln(−𝑘𝑛)
𝑚 ln𝑘 = 𝑛

𝑚 + 𝑖𝜋
𝑚 ln𝑘 (4)

In the paper reference [1] it was shown Example Result that Con-
tradicts the Riemann Hypothesis is

𝜁(−1000 − 𝑖1000𝜋
ln2 ) = 0

We also have complex variables like

𝑠 = ln(−(tan𝑥)𝑛)
tan𝑥 = 𝑛 + 𝑖 𝜋

tan𝑥 (5)

and so on.
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A complex variable with the real part being
variable

A complex variable of the forms (6) , (7) and (8) below can also
be derived

𝑠 = ln(−𝑘𝑛)
𝑒𝑥 ln𝑘 = 𝑛

𝑒𝑥 + 𝑖𝜋
𝑒𝑥 ln𝑘 (6)

𝑠 = ln(−𝑘𝑛)
𝑒𝑥 ln𝑘 = 𝑛

𝜋𝑥 + 𝑖
𝜋𝑥−1 ln𝑘 (7)

𝑠 = ln(−𝑘𝑚)
𝑛√𝑥 ln𝑘 = 𝑚

𝑛√𝑥 + 𝑖𝜋
𝑛√𝑥 ln𝑘 (8)

It should also be noted that

𝑠 = ln(−𝑘 𝑛√𝑥)
𝑛√𝑥 ln𝑘 = 1 + 𝑖𝜋

𝑛√𝑥 ln𝑘 (9)

Also
𝑠 = ln(−𝑘𝑥𝑛)

𝑥𝑛 ln𝑘 = 1 + 𝑖𝜋
𝑥𝑛 ln𝑘 (10)

Other complex variables with real part variable include

𝑠 = ln(−𝑘sin𝑥)
ln𝑘 = sin𝑥 + 𝑖𝜋

ln𝑘 (11)

and
𝑠 = ln(−𝑥sin𝑥)

ln𝑥 = sin𝑥 + 𝑖𝜋
ln𝑥 (12)

In equation (9) if we put 𝑛 = −1 and 𝑘 = 𝑥𝑖𝜋 we obtain the
equation

𝑠 = −𝑖 ln(−(𝑥𝑖𝜋)𝑥𝑛)
𝜋𝑥𝑛 ln𝑥 = 1 + 𝑥

ln𝑥 (13)

Again
ln (−𝑥)
ln𝑦 = ln𝑥

ln𝑦 + 𝑖 𝜋
ln𝑦 (14)
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ln(−𝑥)
𝑥 = ln𝑥

𝑥 + 𝑖𝜋
𝑥 (15)

𝑥
ln(−𝑥) = 𝑥

ln𝑥 + 𝑖𝜋 = 𝑥
ln𝑥 + 𝑖𝜋 = 𝑥(ln𝑥 − 𝑖𝜋)

ln2 𝑥 + 𝜋2
(16)

so that
ln(−𝑥)(ln𝑥 − 𝑖𝜋)

ln2 𝑥 + 𝜋2
= 1 (17)

So that
𝜋2 = ln(−𝑥)(ln𝑥 − 𝑖𝜋) − ln2 𝑥 (18)

So that
ln𝑥 = √ln(−𝑥)(ln𝑥 − 𝑖𝜋) − 𝜋2 (19)

If we set

𝑧 = ln(−𝑥)(ln𝑥 − 𝑖𝜋) (20)
Then

ln𝑥 =
√

𝑧 − 𝜋2 (21)
So that

𝑥 = 𝑒√ln(−𝑥)(ln𝑥−𝑖𝜋)−𝜋2 = 𝑒
√

𝑧−𝜋2 (22)
so that

𝑥𝑖 = 𝑒𝑖(√ln(−𝑥)(ln𝑥−𝑖𝜋)−𝜋2) = 𝑒𝑖(
√

𝑧−𝜋2) (23)
Also

𝑥𝑒𝑖𝑥 = 𝑒𝑖𝑥(√ln(−𝑥)(ln𝑥−𝑖𝜋)−𝜋2) = 𝑒𝑥(
√

𝑧−𝜋2) (24)

Example If ln𝑥 = 5 work out ln(−𝑥)

solution By (20)
𝑧 = 52 + 𝜋2 = 25 + 𝜋2

therefore by (19)

ln(−5) = 25 + 𝜋2

5 − 𝑖𝜋 = (25 + 𝜋2)(5 + 𝑖𝜋)
25 + 𝜋2 = 5 + 𝑖𝜋

The problem can also be worked directly as
ln(−5) = ln5 + ln−1 = 5 + 𝑖𝜋
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Complex functions with infinite number of
zeroes and turning points of interest. On the
Distribution of primes

The function
𝑦 = 𝑥 sin𝑥 + 𝑥

ln𝑥 (25)

Figure 1: graph of the equaton 𝑦 = 𝑥 sin𝑥 + 𝑥
ln𝑥
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The figure 1 is a compact image of the function (25). In the
figure (2) above the number of dots (roots) on the x axis repre-
sent nearly the number of primes to a given interval. Thus the
number of roots up to 50 are 16. the number of primes up to 50
are 15. However the number of turning points up to 50 are 15.
Each of the root points in the above graph represents a prime
number. To get a clearer picture we will use the graph of the
function:

𝑦 = tan𝑥 + 𝑥
ln𝑥 (26)
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The above graph has 10 roots representing primes between 1
and 30. The actual number of primes is 10.

Summary and Conclusion

There are many possible ways of constructing the complex vari-
able for the Riemann zeta function. Some of these complex vari-
ables when used in the Riemann zeta function, will generate non-
trivial zeroes outside of the category envisioned in the Riemann
hypothesis. These results falsify the Riemann hypothesis.
The Riemann hypothesis is therefore false. A number functions
showing distribution of primes do exist.
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