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In this work, we seek to present the connections between the equations constructed from Euler's
quadratic equation by Enoch (2015) that gave its Eigen values as the zeros of the Riemann Zeta

equation. It was from this quadratic equation that Euler obtained the first few prime numbers for
1 < x £ 40.A transformation of Enoch (2015) is presented and the same equation obtained
byEuler (1749) and Riemann (1859) on the zeta function is gotten. Through this, we now have an
equation from Enoch that gives the Riemann zeta equation.
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Introduction

Euler discovered that (1) 1s prime forx=10. . . 39.

¥ +x+41 (1)
It is also a known fact that (2) is also a prime forx=1. . .39.

¥-x+ 4 (2)
The roots of (1.2) willbe x = —0.5 + 6.3836i andx = 0.5 + 6.38361respectively.
Looking at the structure of these equations, one proposes the equation of the form:

(k22— kz + p(t))(z +2n) (3)
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The derivation of the riemann zeta function from euler's

quadratic equation and the proof of the riemann hypothesis.
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It 1s interesting to know that the roots of this polynomial are just the same as the trivial and the

non-trivial zeros of the Riemann Zeta function at some values of p(t).

The Author in his works [15,16] has shown that the Meromorphic functions that are equivalent to the
Riemann zeta function are given as:

p(t)
z(z-1)

0,(2) = 2z —1) (k + )(z +2n) )

(kz?=kz+p(t))(z +2n)
(e -1)

Wherein he transformed (4) and (5) into matrices whose Eign values are the trivial and
nontrivial spectral points of the Riemann zeta function provided that;

(e(2) = )

p(n) = 800.162 + 968.548n()) (6)

Or
p(n) = 800.162 + 968.548n70) )

Or
P(m)=1+kt® where k =4 (8)

The Transformation of (4) into the Riemann Zeta Function

(s(l)

Let =

22— 1)k + Z2) ) (14 5) ©)

From [1], Riemann gave

1_[(2/2) asz ) which is the same as — —F(Z/z)

nai

2n+z

) we can write (9)as;

Taking - [ [¢/) = -31(y) = Z(

na21
Such that
By the process of discretization (11) becomes:
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0()= ) 2z-1) (k PO ) @n) (1 + %) (12)

(=1
> 2= D)k + 72 )Z(Z) 14+ (13)
= ~22(z = DnT(/y) (k +- (’;(f)l)) 14)
From
e e

0:(2) = z ((,,( 2) = 22(z - D)nl'(?/,) (k +- (Z(—t)i)) ({(zz) f frac (%) t"‘dt) (14)
0

0z (2) =i {a(2) = 22(z— 1)*nI'(¥/ 2) (k + . (Z(i) 1)) ( ((zz) f frac (%) t"‘dt) (14)
n=1 0

{G) -Zn-zin( )(z Dr (/) (k +z(z 1) (f A tHdt) o

Recall from Euler;

@=]](x 2 (15)

It can be shown that

(@)=Y = l_[(1-%)-1: .(16)

nai P
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It is interesting to know that the roots of this polynomial are just the same as the tnvial and the

non-trivial zeros of the Riemann Zeta function at some values of p(t).

The Authorin his works [15,16] has shown that the Meromorphic functions that are equivalent to the

Riemann zeta function are given as:

p(t)
z(z—1)

((2) = z(z—1) (k + ) (z+2n) 4

Or
(kz® — k z+p(t))(z+ 2n)
(- 1)

Wherein he transformed (4) and (5) into matrices whose Eign values are the trivial and
nontrivial spectral points of the Riemann zeta function provided that;

{g(2) = (5)

p(n) = 800.162 + 968.548n(j) 6)

Or
p(n) = 800.162 + 968.548n") 0

Or
P(n) =1+ kt?> where k=4 ®)

The Transformation of (4) into the Riemann Zeta Function

Let %— 2(z-1)(k+ f("l))(z m(1+2) (9)

From [1], Riemann gave

_ l—[(z/z) asz (1 + Zin) which is the same as — %F(Z/Z)

n21

Taking — l_[(z/z) = ——F(z/z) z (Zn * z) we can write (9)as;

nx1

Such that

By the process of discretization (11) becomes:

125



Confluence Journal of Pure and Applied Sciences (CJPAS) Vol. 2, No. 1, June 2018
Faculty of Science, Federal University Lokoja, Kogi State, Nigeria ISSN: 2616-1303 | Web:www.cjpas.fulokoja.edu.ng

3.(z) = ZZ(Z 1)(k+ P(t) )(2)(1+2) (12)

£ z2(z—1)
> 2(z - 1)(k+ 1))Z(z m (14— (13)
= —22(z= Dnr(2fy) (k+ z('z’(_t)l)) (149)
From
R f frac (<) et (220)

0

- —m[ frac tz ldt

%(2) = Z(q() = 2= Dar(y)(k +z<§(f)1))(<fz>f f”“c(%)t“dt) (14)

9:(2) = i {,(2) =2%(z— l)an‘(z/z) (k + z(z(—t)l)) ({(zz) f frac(%) tz'ldt) (14)

Z;":; 5 (z— 1)?nr(Z/,) (k + z(?z’(i)l)) ( of frac (%) pa-1 dt) (14)

{(z) =
Recall from Euler;

= ](1-5) (19)

It can be shown that
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Kn
_ 1
B z l_[ p*& an
nxli=1 !
1 k
DR P
n —_
n21 I P =1
JINES )
= e _i:jf___
P k20 P po\ / pP*
k
From the above (18)n* = l_[ P™# implies
i=1
k
n= l—[P,.“i (20)
=1
k
Thus from (14) 2n=2 l_[Pi“" (21)
i=1
- 1 - n
2= Z 1 such that 2n= Z T (21a)
n=1 n=1

o k
— 1 &
2n=) —=| |~ (21b)
n=1 i=1

It follows from equations (14) and (21) that:

d:(2)= %(z - r(z /2) [_ G i D l_il P {(zk + (.:Et)l))}‘ (22)

It also follows from equations (14) and (21b) that:

9z (2) = %(z -1)r(z/,) [— (zi 1)2 2:_1 lj pri {(zk + (:Et)l))}] (22a)
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d5(2) = %(z - 1)1‘(2/2) %f frac (%) t=ldt [(ZE 1)1:[ P {(z (:Et)l))}l (22)

Or we can write equations (22) and (22a) as;

as(z)-ﬁ 22z~ 1)1_[p {( ))}‘ (22b)

05 (2) = (( [——( - )Zzn 1. {( k+ (jft)l))}l (22¢)

Recall from Riemann (1859);

=] [ep) - @ (23)
Equation (23) Implies that:

O %l"(z/z)(z— D 24(2) 24)
It can be seen that:

$(ay= 222 29)

z(z - 1)1"(2/2)
From (24) and (25). it can be shown that
z —z 1\7!
£(2) =§I‘(Z/2)(z— )7 72 [l_[ (1—;) l (26)
Such that (25) becomes:

2m12 2—; I‘(z/z)(z - 1)1t_z/2 I, (1 - % )

@ = PO (27)
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k
_Z, . p(t)
0 =2 01 | f e () a 2] [ 25|
Or we can write equations (22) and (22a) as;
r(%f) T oaf(., . PO
0) = o1 |- - D) gg {(zk + 1))} (22b)
and
r(%/,)
%@ = _7( _1)22" 11_[P {( (z—l))} (22c)
Recall from Riemann (1859);
@) = | - D@ (23)
Equation (23) Implies that:
£(z) = % [-(z /2)(2 -Dn -2/'2( (2) (24)
It can be seen that:
(@) = 22O 25)

z(z - 1)[‘(2 /2)

From (24) and (25), it can be shown that

-1
£(z) = %I‘(Z /2)(2 —n /2 [l_[ (1 = %) ‘ (26)

Such that (25) becomes:

20230 (7)) = D el (1- ) 1(27)
z(z-1) I‘(z /2) ‘

{(2) =
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@ F(Z/z) 13\ gnx/Zn-x/Z(z -1)
o2 = ( - —) (28)
(z-1) pz r(¢/,)
r(z /2) 1\ z(z-1)
{(2) = a-pl I\!175 @) (29)
z(z ) />

This means that the difference in the work of Euler (1749) and Riemann (1859) is simply;

I'(%/3) [2(z - 1)
z(z—-1) l"(z /2)

=1

By comparing (22) and (29), it is obviously obvious that;

65 gl res [l 25} oo

=[]~ - loree-ses0 oo

i 1_i z(z-1)
= 1 5) [’(/2) ~ —(k(z2 - 2) + p(©)) (32)

k
| | ZZPi i
i=1

By this, we now obtain a representation for p(t) that allows the transformation of (9) unto the

Riemann zeta function such that p(t)is given as;

z(z—1)l_[ (1—— )

p(t) = - b Ptk -2) (33)
221(2 /2) l_[l:l P&

Equation (33) implies that if p(t) is substituted into (22), equation (22) will become;

—k(z% -2) (34-)

ag (2) =

. -] (1-2)"
r(%/,) 52 l_[P'“i K-+ : l_L,( px)

2(z—1) i=1 l (2 /2) l_[:; p™
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o), | 2L L
1’ ZF(Z/E)HE:ﬁHE

(D = l_[ (1- Pi) (36)

Or from {22c) ;we can see that ;

[](e- )[((;;}}] e )Z 7 iﬂ‘” {es) oo

P

lz) = —= (35)

IIE

-1

2l p) 200
Er(zfz}zﬂ 1n- 11-[; 1‘FII (2_1}

Thus, equation {14) 15 the same as {16)and {25) given that p{t) equal to equation {33).

Enoch (2015) also obtained p(t) = 1 + kt? from mmerncal experiment such that one armves at;

(z—l}l_[ (1-3)

p(t) =1+ kt? = — k(z? - z) (37)

22/} n P

Theorem 1:

Let p(t) be defmed as it 15 in equation {(36b) and (37) then it can be shown that the RHS =LHS
of (37) and that the zeros of the amalytic continmation formulars(t), of the Riemann Zeta
Function will always be realasn =+ @

Proof:Let

-D[La-p=
1+ktz=—(z }H"( } — klz? - z) (38)

(2 /E}n
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-n[[a-p7 1
G OILO P, )t )
kaI(?/,)n k
, [ E-DIa-pP" 1
=|- kn[‘(z ) —Z(Z-i)—; (40)
zknl'(®/;
. [Fe-DIL,a-P) - [k -2k +2nr(%)) 1
t‘ = -- (41)
zknl'(?/,) k
If one takes the limit of (41)as n = o and z = i t it, one obtains;
-] a-p=)* 1
lim t? = + lim |- IL, —z(z—1)——‘ (42)
noos noc zknl'(2/,) k
z-1)[[a-p=)* 1
lim ¢ = |- I, - limz(z - 1) - lim - (43)
n-oo zkool"(z /2) n-oo -y
. 2 . . 1
lim t*=[0-limz(z-1) - lim - (44)
n-on n-oo ey
112
limt=-|_-[0—1imz(z—1)—lim— (45)
n-oo n-o n-o )
If we choose z = %i it and k =4 in (45) ,we amival at:
1\ 1772
limt=i[-lim(—i'it)(—i'it—1)-lim— (46)
-0 n-o0 \2 2 n-ow 4
The RHS is shown that
11 N 1k
RHS=i[-lim (—+it-—-it—t)-lim— (47)
n=0 \4 2 n-0 4
1 112
RHS = t |lim - +lim t> - lim -|  (41)
n-wd n-on n-m 4
Yy
RHS=t(limt?| ™" =4t teR (42)
7n=>00
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Theorem 2: Let the Analytical continuation formula of the Riemann Zeta function be given as:

e(t) = %- (tz 1) f Px)x e T (2 logx) dx; P(x) = e™™

1

If ¢t isthezeroof £(t) then it can be shown that £(t) = 0 anytime

1
-], a-P 1]
=1 [- 4znl'(2/,) -2le-1)- Z‘

Proof 2:We show that

1 ((e-DlLa-F o, f

gt) = --| - "‘2""x'§cos(glog x)dx  (43)
2 42I(?/o)n J
1
- D[La-Po 17
Where 9‘5 - sui(C);) _2(2_1)_2
£(t) = Olmplies that;
1 (1-p%) f
- (—HI;ZI‘(W - z) (z-1) lf e " ™y scos(glog x)dx (44)
It follows that the RHS of (44) equals to;
1-py? [ oo
(—E;T)nl"” - z) (z-1) f e ™" ™x scos(glog x)dx (45)

1

This means that (44) can be written as;

(1 -p5)? C
%: I— 411”(2 = 1+:'4 (z-1) j e " ™x scos(ologx)dx  (46)
Z /2 n3n ]

4ZF(Z/) ey Z/z)znn nitz

1 -

| r I 1 1 1 /2
= (z-1) —-(z*-2) fe'"" x7scos —(4zf‘( -1) - (2 —Z)°‘ }Q% x‘(ﬁm
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If one takes the limit of equation (47) asn - oo, one amivals at ;

00 1/
o1 (z-1) i 1 (z-1) 1\ "2
m 3= r}% (42[‘(2 /2)2;021"”, -(z%- z)) J. e X 4C0S (E( 42[,(2 /2)2:21 TP (z2-2)- Z) ]ogx) dx (48)

1

1 ( (z-1)
AT AR

; 1\ /2
2 -
e ™y scos (z2-2) - ;) logx {dx (49)

1 2
=(-+t )lim
4 -0

[N

) 1
11, .. |1 (z-1) . 1) 1)72
—=(—+t)j lime™ ™ x 4cos| = lim T -(—t --)-- logx |dx (50)
2 4 w0 20w \42T'(2/,) £, n1* 4 4

Itis obviously obvious that the intergrade in (50) implies

fli e ( 1) +t2)1/21 dx = 51
Joma® 7 200 \aat () Ty B T G
And with this reality, equation (43) will always be equal to;
1 1 2
t)=-- t2+-)( ):0;
<t 2 ( 4/ \1 + 4t
Anytime
-z\-1 1/
t=+ (z—l)l-[p(l Sl -z z—l)—ll 2
- 4znl'(%/,) 4
QED.
Using the Mellin’s Transformation
If we make use of
1 z=1 {(Z) .
frac : t'dt = -T;for 0 < R(2) < 1, frac means the fractional part
0
Such that
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% j frac G) t*ldt= -1;for 0<R(2) <1
0

It implies from equations (14) and (21) that:

oot g () [T 2] o

It also follows from equations (14) and (21b) that:

05 (2) = 22T(2/,) (le) ofm frac (%) tﬂdt) [Z . ]_[P e+ ))}‘ (22a)

If wesubstitute (30) into (30), we will obtain;

, (m [ e} tz-ldt)rpl(l ) Tl el 25) o

On further simplification of (22) or (22a), we obtain;

1 (. N
35 (2) = 2°T(?/,) (@ f frac (;) t"ldt> (r
0

Such that (22)

(1 Ez) f frac G) t“dt) (22)
0

OISO

(@) z /\ z

z

0z (2) = 2° (—

And eventually, we obtain the desired transformation;

(2 =i{(z) (22)
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