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Abstract

In this talk we first derive necessary conditions for a class of entire
functions having only positive zeros. They are stated in terms of
positive semidefinite matrices that have logarithmic derivatives of
the function as elements. By applying this necessary condition to
the Riemann Xi function we prove that the Riemann hypothesis is
false.
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» A Lemma;
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Euler T function

» Definition:

» Recurrence:

» Singularities:

Residue,—_,l(z) = P n € Np.



Riemann (,£ functions

» Riemann Zeta Function:

» The Riemann ¢ function:

£e) = -

» Functional Equation




Riemann = function

» Riemann = function:

» Integral representation:

o

=)= [~ emoma=3 X [T @naar

- n=0

> Integrand:

o(t) = 27T§: {271’[746_% — 3n2e_%} exp (_

n=1



Some Observations

» Observation:

» Observation:

p— 1
£(p) =0 <= E( I, 2) =0.
» Observation:

1
p=§+iz —= 1—p:§—iz.
» Conclusion: zeros z, of =(z) are symmetric with respect to
R(z) =0, and R(z,) # 0.




Riemann Hypothesis

Let
PLs P25+ -5 Pny---

be the set of zeros of £(s) with &(p,) > 0, then
21,20y 0oy Zpy e e

is the set of zeros with R(z,) > 0 such that p, = 3 + iz,. The

Riemann hypothesis is ®(p,) = %, n € N if we state it in terms

of £(s), itis (z,) =0, n € N if we state it in terms of =(z).



Infinite Product Representation

In section 2.8 of his book, H. M. Edward essentially proved

(s) s—3
5():H<1_ ), seC

1
p pP=2

N =

with p and 1 — p paired. In terms of =(z) is
2

3-fi-5) e

n=1




Ingredients of the proof - a

» Series expansion:
= —Z)" [0, 2N o(t)dt
[[@-22) = nz_; @n)! [ o(t)dt

n=1

» Infinite product:

ﬁ (1—-Anz) = E:(Eofj), 0<argz<2m.
n=1 -

» Riemann hypothesis:



Ingredients of the proof - b

» Riemann zeta function: For n € N, as s — 400 we have

1 n 1
(@ =1+0(5 ). toges)”=0(5).
» Euler's Gamma Function: as s — 400 we have

log 2 1
logM'(z) = °8°m (s—) logs —s

2 2
m
Bj 1 1
. O =—=
e 0 ()
J:

where

S S NP
= —Z .
e?—1 4|l ’



Statement

Let {\n}°2; be a sequence of complex numbers such that

D IAnl < 0. Let
n=1

o0

fz)=]](@-22), zeC.

n=1
Then
0 k

B Kk —1 0

n=1

, keN.
z=0




Proof for the lemma

For 2] < r < (3252, [Aa)) 7,

k x k
% log f(z) = —(k— 1)1 (1—/\)\2)"

n=1



Statement

» Assume that for n € N,

A >0, D Ap<oo, sup{A} <1
=1 neN

Let f(z) = IT,21(1 — Anz) and
_ i+j+1 £/ B it e

ailx) = 9 f(X),b,j(X): -1 4 )

(i +J + 1) dxE £(x) (i 4 j)! dxi i f(x)

for i,j € No and x € R\ {A\,;1}°" .. Then, for all n € Ng and
x € R\ {A\;1}°7. the matrices (aj(x))} o are positive
semidefinite, and for all n € Ny and x < /\% the matrices
(bij(x))7 j—oare all positive semidefinite.



Proof for the theorem-1

From
—1  dk1 f(z2)
Pk = — , keN
(k—=1)dzk"1 f(2) |,_,
we get
- - 1 d"tf(z) f'(x)
k k
prXx’ = — X — —X .
kz; Z:I (k—=1Vdzk"1 f(2) |,_, f(x)




Proof for the theorem-2

Let u(x) be
= Z And(x
n=1

then for 0 < x < 1 we have

1
1
k1
Pk /0 p(t Epkx X/o 1_Xtdu(t)




Proof for the theorem-3

Hence for 0 < x < 1, we have

1 t" 1 d" f'(x)

Jy G0 = i o)
Since both sides of the last equation is analytic in C\ {)\;1}:11,
therefore, the above equation is valid throughout C\ {)\;1}20:1_




Proof for the theorem-4

For any n € Ny, cp, c1,...,¢p € R and x € R\ {A;l}:ilwe have
S g = 306G @I 1)
y e P I dxiti+1
s s (i +Jj+ 1)ldx' T+ f(x)
Zn: 1 FiHi+1 "
=6 0 (1 _ Xt) +Jj+

[t it ’ tdpu(t)
N /0 (Z(l—xt)') (l—xt)220

i=0



Proof for the theorem-5

For any n € Ny, cg,¢1,...,¢p € Rand x < /\ilwe have
n .

—cic;  d'" f(x

> tyag = Y oot S

6 = (i+j+ 1)ldx™* f(x)
tit

- Z C’CJ/ I+J+l dp(t)
iyj=0

& gt ? du(t)
N /0 (I_z_;(l_xt)i) (1 — xt)

> 0.



Statement

The Riemann hypothesis is
false.



Proof for the corollary-1

Let x = €™u, u > 7 we have

Fx) = g(u) = =(ivu)  =(—ivu) 1—4ul (% n 7)
B OO B R ¢
and

@ (1w (i) G+ Ve

S e SV TEY
3 o Ur l+ﬂ C
ao(—u) = 310(—U):%% ('og ;ﬁjz <4 r212C
e (1w GF) <GV

an(—u) = 3 di | B Va2 F(%)g(%)



Proof for the corollary-2

Since as u — 400 we have

(1e8)rvo (). w3 ) o (),

then for any fixed k € N and arbitrary n > 0

s (3+9) =0 ()




Proof for the corollary-3

log u — log(47?) — 2 7
16u3/2 8.2
1 0 1
i W*W*O(um)’
3log u — log (647%) —8 7 1
a(-u) = aw(-u)= (64r') ++<’)( )

64u5/2 8u3 W
1
() = O(ug/z>

aoo(—u)ar(—u) — 301(—u)2 = —

300(—u) =

(3log u — log (647°) — 8)2
4096 u°

7 (3log u — log (647°) — 8) 1

- 2561112 +0 ( ) -




Proof for the corollary-4

v

The matrix (a,-j(—u))j.ld.:0 is not positive semidefinite as
u— 0o.
Thus some numbers A\, = z% are not positive.

k

Thus some zeros zj of Riemann Xi function =(z) are not real.

v

v

v

Thus some zeros of Riemann xi function £(s) with real part
other than 1.

v

Thus the Riemann hypothesis is false.
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Best wishes to alll
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Ruiming Zhang, PhD
ruimingzhang@yahoo.com
QQ: 2633574918
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