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The Symmetry Number Structure about Line-1/2

Yajun Liu

South China University of Technology, Guangzhou P.R. China 510640; yajun@scut.edu.cn

Abstract: In this paper, we discuss the symmetry number structure about line-1/2 . We find that using
the symmetry characters of those structures we can give proofs of the number Conjectures: Goldbach

Conjecture. Twins Prime Conjecture and Polignac’s conjecture and the Riemann Hypothesis. In this
paper, we also gave concise proofs of the Fermat’ Last Theorem and the 3n+1 conjecture.
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The Symmetry of P/2n and Prime Numbers Conjectures
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Figure 1. P/2n number structure with points [0 12N 3/4 1]

N~(0,1,2,3,4, ... ) All natural numbers
n-(1,2,3,4, ... ) All natural numbers excepted 0
P~(2,3,5,7, . cccu.... ) All prime numbers
And
1 2 P=n—-1(n23
2 72n =n-1(=3)
2n 2 =n
! + ! P=n+1
2" 2n "
And We have

pO0EP ~(0,n] (n=2)
And based on Bertrand -Chebyshev Theorem: when n > 2, there are at least a prime number
between n and 2n.
pn€P ~[n,2n) (n=2)
So we have:
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So we have

po 11
m= 2 m (123
pn 1 1
Zn 2 2n
So
1 1 +1 _ pn
(2 Zn) (2 ) Zn

2n=p0+pn (n=3)
This is the proof of Goldbach conjecture.
And

2n 2n

pn pO_(l 1) 1
2 2n

1
G
pn—p0 =2
This is the proof of Twin Primes Conjecture
And we also have

po 2k1+1
Zn

0< «1/2 n=3)

0<2k;+1Kn
0<k <<Tl—-1
! 2
k, is a positive integer
50 ki~123 [ (2 3)

And
1 n 2k, +1
pn —-__EL___.< 1

K =
2 2n 2n
n<K2k,+1<2n

-1
(n=3)

n—1
T<<k2<

k, is a positive integer

so  ky~ —] [— + 1 [%] (n=3)

we have
pn p0 2k, +1 Z2k; +1
2n  2n 2n 2n
pn—p0 = 2(k2 — k1)

(0n ~ PO = 2062~ ki) =2 ([T ] = 1) =20~ 2 (2 3)
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This is the proof of Polignac’s conjecture.
So we get a symmetry structure of P/2n as Figure 2

p/2n

P -pn tpﬁ P
%o 4n i

lfz_._ 1'{2

Figure 2. a symmetry structure of P/2n about line-1/2.
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A Concise Proof of The Fermat’ Last Theorem

The Fermat’ Last Theorem:

x"+y*=2z" (x,y,z€n, xyz # 0 n > 2) has no solution.

n~(1,2,3,4,5,6.......... ) all the natural numbers excepted 0
The equivalent proposition of this conjecture is

X y
\n =1
"+
(x,y,z €n, xyz # 0 n > 2) has no solution.

We have

O+ =1=25
n~(1,2,3,4,5,6.......... ) all the natural numbers excepted 0
Qr+ =1

1 1

"G+l
1 1 1 1
GGt
1 1
ST

Only When n =1 we have

(-2 - -2

- 1+1 B 1+1
_(2 zn)_(z 2

d0i:10.20944/preprints202501.1995.v2


https://doi.org/10.20944/preprints202501.1995.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 February 2025

d0i:10.20944/preprints202501.1995.v2

4 of 13

And Only When n = 2

And We can get the figures as Figure 3.

172+ 142"
12 1
1/2
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1/2-1720 172 172+ 1420
1/2= 92" 1/2
. 172-172" 12
zp=1/2+1/2"
=172 % 12" n=2
n=1, 3/4
12 1 12 1
12
¢ 34
i 114 112 2/4
14 12
o 12 o 14 172
Figure 3. D1/2:1/> with points 1/2-1/2"and  1/2-1/2" n~(1, 2,3 , 4, .......... ).

n=1and n=2

In fact we have

1 1 1 3 1 7 3 5
It =t = taTaty
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Figure 4. a symmetry structure of (%)" about line-1/2.
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(s)" p, q is relatively prime and n~( 1,2,3,4, .. )
123"+ (2) 1= 120 O+ () =1

Xyn 1 _ 1
(z) 2 2n

3. a concise proof of Collatz Conjecture

Collatz Conjecture:

f(n) = {g ifn =0 (mod2)
3n+1 ifn =1 (mod2)

keN - fkn) =1

n~(1,2,3,4, ... )all the natural numbers excepted 0

[nTH]HnT_l] _22nt2 _ (n-D+Gn+) _4n _ 42 1
5l n+1 2n 2n 2 1 %

1

X

4n
n-1 2n 3n+1
0 1/4 1/2 3/4 1

Figure 5. a symmetry structure of 4n about line-1/2
2n=1/2[(n—-1)+ (3n+1)]

-1
lim (—) =1/4
n—oo
li (Sn + 1) —3/4
nl—>lg 4in - /

4. The symmetry of L'*¢ (121 and Riemann Hypothesis

f(s)=;%=n1_lps (s = a+bi)

§>1 ¢ (s)— const

Riemann Zeta-Function

The trivial zero-points of Riemann Zeta-Function is -2n (n~1,2,3,....... )
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Riemann Hypothesis: all the Non-trivial zero-point of Zeta-Function Re (s)= 1/ 2.
Im ? o0
A
C)
1 L, .
- ® . y =
1 S 1
2 A A R

Figure 6. Riemann Hypothesis: all the non-trivial Zero points of Riemann zeta-function are on the 1/2 axis.

We can get a symmetry structure including all numbers about the line-1/2 as Figure 6

s=;+ti teR
1 1 1
zpl==—a+bi zp0=-+bi zp2=—-+a+bi
2 2 2
zpl + zp2=(§—a+bi)+(§+a+bi)=1+2bi

zp2 — zp1=(%+a+bi)—(%—a+bi)=2a

N =

a,b ER 0<ac<

1
==+ i
2

0 ljz-ﬂ' 1,."2 5‘;2-!-[] 1 R

Figure 7. a symmetry structure about linel/2+/-a at the zero piont s=1/2+ti.


https://doi.org/10.20944/preprints202501.1995.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 February 2025 d0i:10.20944/preprints202501.1995.v2

7 of 13
As the Figure 7. If we have zero points of ¢ ('s) as
1 . 1 ,
zp1=E—a+bl zp2=i+a+bl

And s = % +ti t€ER isthe first zero point on line-1/2
We can get a zero point as

zp0=>+bi b<tbhtEcR

It is contrary to that s = % +ti t€R is the first zero point on line-1/2

Im
.1

. 55zt
i), &

bi 1/2-94bi 1/2:pi 1/2+a4bi

i N 5a=1/2 +tni

+
0 l.-"z - t;’z lll,rz-!- i 1 R

Figure 8. a symmetry structure about linel/2+/-a at the zero point sn=1/2+tni and sn+1=1/2+tnsi.
As the Figure 8.  If we have zero points of ¢ ('s) as
1 . 1 .
zplzi—a+bl zp2=i+a+bl

And s, = %+ t,i t€R istheNo.n zero pointon line-1/2
Spa1 = %+ t,+1l  t € R is the No. n+l zero point on line-1/2

We can get a zero point between s, and s,,; online—1/2 as
zp0=2+bi t,<b<t,, btcR

It is contrary to that s, and s,,, are the adjacent zero points on line-1/2
So on complex plane, We can have the symmetry structure about the line-1/2 with zp=1/2+a
(0<ac< % a € R)show as on Figure 9.
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Im 1/2+a0i
oo
) 5=%+li
I
*
ol e Y2 ,+ta 1 R

Figure 9. symmetry structure about the line-1/2 with zp=1/2+a.
1, ..
S = 2 +ti (t ER)

zngia (OSaS% a €ER)

1=1 0=1 mpa=14
zpl=5-a zp0=; zp2=-+a

14 mz=(boa)r(lra)=1
zp zp2=|;-a sta)=

2 1—(1+) (1 )=2
zp zpl=(;+a 5~ a)=2a

This is mean that there are no zero points on line-1/2+ta ( 0 <a < %
Hardy and Littlewood give a proof that there are infinite zero points on line-1/2 (Hardy and

a €R).

Littlewood. 1914 )
So we give a proof that all the non-trivial Zero points of Riemann zeta-function are on the Line-

1/2. This is the proof of Riemann Hypothesis.
In fact, we have a symmetry number structure about line-1/2 as figure.10.

I &
=—+4
5 ti

!

0 1/2-.9 1/2 1/2+8 1

Figure 10. symmetry structure about the line-1/2 with zp=1/2+e.

S=2+ti (tE€R
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zp=1+e (e=a+bi a,beR 0<as<)

And we can get a symmetry number structure about line-1/2 as Figure 11. We should call it

Reimann dynamic space.

1,4
§= = +ti tER
1/2'3 1/2+a
1
0 1/2 _ £ /2 lfz +£ 1
Figure 11. Reimann dynamic space.
1+ i2=0

1+12 @(+D (-1 =0

S=2+ti(t €R)

Zp:%ig (e=a+bi a,b €R OSaS%)

1
p W Tl=2NP
R 3
2n Z n=2 P=
1 n=1P=2

.......... ) All natural numbers

N"’(O, 1, 2;374/
) All natural numbers excepted 0

n~(1, 2,3, 4, ..
P~(2,3,5,7, . cccu.... ) All prime numbers

.\i=%+ritER

0 1, - & 1/, lfz 4+

Figure 12. Reimann dynamic space with p1 p2 p3 p4.

We can have point p1 p2 p3 p4 and
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te(-al) amapted-elsa
P 2 a'Zn andp (Z g, i)

2
ZE(p 1+ ) dp2 e 1+ 1+t'
P2E (qpgt@)andpZEGHe s+t

se(t-at)andpsedoelra
14 7 a.;)andp (E—S,E i)

46(1 1+ ) dp4 e 1+ 1+t'
P 33 a)landp (E S'E i)

And we can find that

(1 1)0(1 1+t'>—(2)
AV Y

(1 1+ )n(1+ 1+t'>—¢
a 2 8,2 1) =

This means that there are no zero points on line -1/2+te&.
So we can get Figure 13.

T L
b~2+ﬂ

1/2-a+hbi p$1/2+biN, 1/2+a+bi

P P
°/ 2n Pf Zn "/ 2n
(x/2)" * (y/2)"

FE V7 4 7
0 1/ _ i 1 1 1
Figure 13. Reimann dynamic space and number conjectures.
1. zp =%+bi 0<b<t bt €R (the proof of RH)
x Y\"
\n 7Y
2. O+ (Z) =1
x, 1 1
— S — — —
(z) 2 2"
y 1 1
(;)" i (the proof of F.L.T)
po 1 1
3 w2
Bolys (the proof of GC/BC/TPC)

2n 2 2n

10 of 13
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The Symmetry Number Structure about Line-1/2 including all numbers

And we have

12=12 0=1/2-12 1=1/2+1/2

1+ i)2=0

+12(+1D (-1 =0
0=1+1+1+1+-

We called it L=t [0121]1 and analytic continuation to[-l_oo _Oo] we can get Figure 14.
—00 400

+
8
B

0 0 :
| 0
4 - 00 -i +o0
Figure 14. The Symmetry of LV%¢ [01211 with zp = % +e
So we have:
-1
400 | — oo 11 1/2 ) 0
1+ 0 12 1 ST 1/2 Ste =0
—eo 4 1] 172 0
p=5te
¢=a+bi(a,b €R 0<as<))
1—1 2—1+
zpl=5-¢& zp2=;+e¢
We have

zpl + zp2=(%—£)+(%+£)=1

zp2 — zpl = (%+s)—(%—s) = 2& = 2(a + bi)

And we have

e grmn= 3 o)+ o)

N~(0,1,2,3,4,......... ) All natural numbers
n~(1, 2,3,4, .......... ) All natural numbers excepted 0

We can get a matrix (n X n)
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1/2 —(1/2+¢)
...... 1/2 (nxn)
~(1/2-€) ... 1/2

The tr(A)=1/2*n

1+t
1/2
Figure 15. The Symmetry of Seo+i.
We have
0—1 1 1—1+1 2=1+1
2 027722 "7
14+i2=0 1/2+i"W*1=1/2 +i
o=1+1+1+1+--
pOEP <2n pn€EP =2n
N~(0,1,2,3,4,.......... ) all the natural numbers.
n~( 1,2,3,4,.......... ) All natural numbers excepted 0
P~ (2 ,3,5,7, i, ) All odd prime number
1
S=,+t(t €R)
zp=%i£ (e=a+bi a,b €R OSaS%)
And we find that
1. 1+4+e™ =0 (Euler’s Formula)
1+i2=0 1+-G+DE-1D=0  (1+)(14) = X5
; 1 )
1+e™=0 1+E(e"’”—e‘2"’”)=0

N~(0,1,2,3,4,......... ) all the natural numbers.
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p~B,5,7, . ) All odd prime number
2. 2(nt1)=pn+p0
pn—2n+ p0 =2
And
2n — pn + p0=2
It is like the Euler’s Polyhedron Formula
We can get Figure 15. This is a symmetry number structure about line-1/2 including all numbers.
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