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Abstract
Riemann hypothesis is that the real part of all nontrivial zeros of Riemann zeta functions is
1/2.Mr. Riemann formed Riemann zeta function by Analytic continuation of Euler zeta
function, There are trivial and non trivial zeros in the Riemannian zeta function that make its
value zero.Standard By analyzing the Trigonometric functions relationship in the equivalent
Algebraic expression of Riemannian zeta function, it is concluded that the real part of all
nontrivial zeros is 1/2.
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Riemann first starts from a prime number relationship proposed by Euler:
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In the above equation, p runs through all prime numbers, And n runs through all natural
numbers, Then the following Riemannian ¢ (s) functions are constructed through Analytic
continuation:
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This integral expression is analyzed on the whole Complex plane except that it is meaningless at
s=1.According to the integral expression (1) above, it can be proven that ¢ (s) satisfy

algebraic relationship:
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Note: In SIH(T) of the above equation:When the value of s is an even number such

as 2,4, 6, etc., the value of ¢ (s) iszero, Atthispoint, s is the trivial zero of the ¢ (s).
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Furthermore, it was found that in (2), the factors that cause the to be zero are
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more than Sm(7), In & (-s),if s in SlnT is equal to an odd number such

¢ (s)

as 3, 5, etc., it can also make the value of the equal to zero,This is a new discovery about

the trivial zero point.

Next, we will analyze the situation when s is a complex number, On the right side of
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equation (2), It can be seen that the product of sinﬂ in ¢ (s) and in
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¢ (I-s)  determines whether the value of the is zero , If the product of

(A-s) 7

sinﬂxsin is zero, then the value of ¢ () will also be zero accordingly , The
2

product values given below are:

(sinﬂ)x(sinm)=lsin(s7r) (3)
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Next, starting from this (Sin%)x(siHW) =%Sin(sﬂ') , we will search for non
trivial zeros.
The method is as follows:
Let S=c+ib onthe Complex plane be the nontrivial zero point of ¢ (s » Sp. isthe real

part of 5,8y, =c¢ (Ithasbeen proventhatO<c<1) , ib isthe imaginary part of s

¢ (s)

In equation (3), aslongas sin(sz) =0, then =0,Now expand sin(s7):

sin(sz) =sin(cr +ibr)=sincr-cosibr +coscr -sinibx (4

Because SIncmw # 0(0 <c< 1),So equation (4) can be transformed as follows:

) ) .. cosibr +coter -sinibrx
sincr -cosibm+coscr-sinibr = I (5)
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Because: the value of ¢ (s) at s=c+ib iszero

So: the molecules in equation (5) must be zero,that is:

cosibr + cotcer -sinibzr =0 (6)
Next, analyze equation (6) as follows:
If sinibmr =0,then cosibzr #0,so cosibr +cotcm-sinibr #0,

So ¢ (s) # (0, obviously contradictory.

So it can be inferred that: sinibzr # 0



So equation (6) can be transformed as follows:

cosibr
cotcr =——=—cotibr (7

sinibx
It can be seen that the symbols on the left and right sides of equation (7) are opposite, and the
left Trigonometric functions has no imaginary part, and the right Trigonometric functions has no
real part, then immediately we can get:

cotcrwr =—cotibr =0
At this point: %sin(sn’) =0, which is: ¢ ()
Below is an analysis of the value of c when cotcr =0:
When cotczz =0, then:cr =(1/2+n)zr (ne N)
We know that the range of values for the real part ¢ is 0<c<1, We can directly

o1 ) . & (s) ..
obtain:c =—, Thatis, the real part of the non trivial zero of is:

1
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So the non trivial zero of ¢ (s 'S =E+ib

Now we know the real parts of all nontrivial zeros on the Complex plane: s, = —

When the value of ¢ (s is zero:

cotibr =0
So the value of the imaginary part ib shouldbe:: ibr=i (1/2+n) =«
At this time, the function image of cotcz = —cotibsr =0 on the Complex plane is:

(a)



The value of imaginary partibis: ibr=i (1/2+n) «
Example:

: 3
When n=1, ibzr =i—m, Below isacomparison table for non trivial zero values:

EFALE TS | BAGT Sffic+ib | A ¥cerib=(1/24+n) ni | n | ¢ A Xib=(1/2+n) 1 i B AN
1/2+4. 71238891 1 |1/2 4. 71238891
1/2+7. 85398151 21 |12 7. 85398151
1/2+10. 99557411 [ 3 |1/2 10. 99557411
1 1/2+14. 13472511 1/2+14. 1371667 i 14 11/2 14. 13716671 -0. 00244161
1/2+17. 27875931 5 |.1/42 17. 27875931
2 1/2+21. 02203961 1/2+420. 42035191 6 | 1/2 20. 42035191 0. 60168771
. 56194451 7 |1/2 23. 56194454
3 1/2+25. 01085751 6. 70353711 g | 1/2 26. 70353714 -1. 69267961
4 1/2+30. 42487611 . 84512971 9 11/2 29. 84512974 0. 57974641
2 1/2+32. 93506151 2.9867223i 10 | 1/2 32. 98672231 —0. 05166081
6 1/2+37. 58617811 5. 12831491 11 | 1/2 36. 12831491 1. 45786321
7 1/2+40. 91871901 . 26990751 12 | 1/2 39. 26990751 1. 64881151
8 1/2+43. 32707321 2. 41150011 13 | 142 42. 41150011 0.91557311
b. 55309271 14 11/2 45. 55309271
9 1/2+48. 00515081 . 69468531 15 | 1/2 5 —0. 68953451
10 1/2+49. 77383241 . 83627791 16 | 1/2 51. 83627791 —2. 06244551
11 1/2+52. 97032141 . 97787051 17 |.172 54. 97787051 —-2. 00754911
12 1/2+56. 44624761 . 11946311 18 | 1/2 58. 11946311 —-1. 67321551
13 1/2+60. 83177851 1. 261056571 19 | 1/2 61. 26105571 —0. 42927721
40264831 20 [ 1/2 64. 40264831
yE: m=3.1415926

(b)

From Figure (b), it can be seen that the error between the non trivial zero values calculated
in this paper and the 13 non trivial zero values currently calculated is relatively small(The value
marked in red is the value of the non-trivial zero calculated using the method in this paper)

The reason for the error is that modern calculation values are MM (x) The results calculated by
the Li (x) function, while the value of non trivial zeros in this paper is calculated using the exact

value of c+ib:%+i aA/2+n) .

Conclusion: The real part of all nontrivial zeros of Riemann zeta function is 1/2, and Riemann

hypothesis is true!
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