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The Symmetry Number Structure about Line-1/2

Yajun Liu
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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

Conjectur, eTwins 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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1. The Symmetry of P/2n and Prime Numbers Conjectures

We have

_ AN
p ZNTTI—ZP
T 2a=2p=3
4T
In=1P=2

- P/2n

1] 1/2N+1 ’ 3/4 1

Figure 1. P/2n number structure with points [ 0 1/2N* 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, . ........ ) All prime numbers
And
1 1
E—%P=n—1(n23)
P 1
E = E P=n
1 1
7 + 7 P=n+1

And We have

pO€EP ~(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_1_1
2n~ 2 on (n=3)
pn 1 1
2n~ 2 ' 2n
So
1 1 1 1 0 pn
G R G TR "t ,

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

pn pO_(l 1) 1 1
n 2n )

2t "G

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

2k1+1
2n

0<= «1/2 (n>3)
0<2k;+1«Kn

0<k « 2
1 2

k, is a positive integer

50 k1~1,23 [ (n 2 3)

And
1 pn 2k, +1
K —=
2 2n 2n
nK2k,+1<2n
n-— 2n —
—5— <k < (n>3)
k,is a positive integer
solo~[] [+ 1 [ 29
we have

pn p0 2k, +1 2k;+1

2n 2n~ 2n 2n
pn —p0 = 2(k2 — k1)

1~ D = 20620z~ L) = 2 ([T = 1) = 20~ 2 (2 3)

This is the proof of Polignac’s conjecture.
So we get a symmetry structure of P/2n as Figure 2
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Figure 2. a symmetry structure of P/2n about line-1/2.

P_l_1 (nz3)

2n 2 2n
pn 1 1
m- 2 n
pntp0 1
4n 2

2. A Concise Proof of The Fermat’ Last Theorem

The Fermat’ Last Theorem:
x"+y"=2" (x,y,z €n,xyz # 0n > 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
O+ )

(x,y,z €n,xyz # 0n > 2) has no solution.
We have

O+ =1=S5

n~(1,2,34,5,6.......... ) all the natural numbers excepted 0

Q"+l
G0 +1
GGt

o

Only When n =1 we have

And Only When n = 2

And We can get the figures as Figure 3.
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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
L=t =pte =ty sty

Figure 4. a symmetry structure of (s)" about line-1/2.

(g)" p, qis relatively prime and n~(1, 2,3 ,4, .......... )

2SO +(2) 1=120 O+ (2) =1
o7
Oty

3. A Concise Proof of Collatz Conjecture
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Collatz Conjecture:

n
— ifn =0 (mod2
fn) = { g 1 =0mod2)
3n+1ifn =1 (mod2)
keN - fkm) =1
n~(1,2,3,4,......... )all the natural numbers excepted 0
[HTH]HTIT_I] _ 42 (n=D+Gn+D) _4n 42 1
Bl on+r 2n T 27 1_%
1
~ LN
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)]

4. The Proof of Riemann Hypothesis

Riemann Zeta-Function

f(s)=;%=n1_1ps (s =a+bi)

§$>1¢ (s) - const

The trivial zero-points of Riemann Zeta-Function is -2n (n~1,2,3,....... )
Riemann Hypothesis: all the Non-trivial zero-point of Zeta-Function Re(s) = 1/ 2

We can get a symmetrical structure including all numbers about the line-1/2 as Figure 6
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Figure 6. Riecmann Hypothesis: all the non-trivial Zero points of Riemann zeta-function are on the 1/2 axis.

s= +titeR
1 . 1. 1 .
zpl=—-—a+bizp0=-+Dbizp2==-+a+bi
2 2 2
zpl + sz=(§—a+bi)+(§+a+bi)=1+2bi
1 1
zp2 — zp1=(2+a+bi)—(i—a+bi)=2a

1
ab EROSaSE

As the Figure 7. If we have zero points of ¢ ('s) on line-1/2+a as

Im
) =§+ﬁ
e
0 1&-1‘? 1/ !}a‘z'i' i 1 R

Figure 7. a symmetry structure about linel/2+/-a at the zero piont s=1/2+ti.
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1 1
zp1=E—a+bizp2=E+a+bi

And s = % + ti t € R is the first zero point on line-1/2

We can get a zero point as
zp0=+bi b<tht €R

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

As the Figure 8. If we have zero points of ¢ ('s) online 1/2+a as

Im
|

% ‘":_;E+.j-l
i, &

- 1/2-a¢bi  1/2+pi 1/2+a+bi

i N 505172+t

&
0 1/,-a 1, y,+a 1 R

Figure 8. a symmetry structure about linel/2+/-a at the zero point sn=1/2+tni and sn+1=1/2+tni.

1 1
zp1=E—a+bizp2=E+a+bi

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

We can get a zero point between s, and s,.; online —1/2 as
zp0 =3 +bi t, <b<t, bt cR

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.

Im 1/2+00i0
o0
) S=%+li
(T
®
¥ 15-a Y2 ,+ta 1 R

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

1 1
zpl + zp2=(i—a)+<i+a)=1

1 1
zp2 — zp1=(2+a)—(i—a)=2a

This is mean that there are no zero points on line-1/2+a (0 < a < % a €R).

Hardy and Littlewood give a proof that there are infinite zero points on line-1/2 (Hardy and
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.
5. The Symmetry Number Structure About Line-1/2 Including All Numbers

In fact, we have a symmetrical number structure about line-1/2 as figure.10.

I &
=—+4+
= ti

‘

0 1/2-8 1/2 1/2+8 1

Figure 10. symmetry structure about the line-1/2 with zp=1/2+e.
1, ..
S=_+ti(t €R)

zp=1i+e(e=a+biab eRO<a<))

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

1+ i’ =
1+123G+D (-1 =0

S=2+ti(t €R)

zp=1i+e(e=a+biab eRO<a<))

_ »N
ZNTTI—Z P

P j—
2n Z n=2pP=3
In=1P =2
N~(0,1, 2,3,4, ......... ) All natural numbers
n~(1, 2,3,4,......... ) All natural numbers excepted 0
P~(2,3,5,7, ......... ) All prime numbers

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

We can have point p1 p2 p3 p4 and

1 P
Ple(i‘&ﬂ)
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And we can get Figure 13.

S=%+ﬁ
1/2-a+hi pd1/2+biN, 1/2+a+bi
P P Py
“/2,1 fzn JX‘Zn
x/z)" e
P V7 S 7 O
0 1/ _ i 1 1 1 1
/2" 5m /2 o+ 5

Figure 13. Reimann dynamic space and number conjectures.

1. zp=%+bi 0<b<th,t €R (the proof of RH)

n

2. (;)" + (g) =1

(g)n © % + zi" (the proof of F.L.T)

0 1 1
3.0 22

2n 2 2n

2 &+ (the proof of GC/BC/TPC)

p 1
—_— - —
2n 2
And we have

1/2=120=1/2-121=1/2+1/2

@ )2=0

126+ (-1 =0
co=T1+1+141+

We called it L2#¢ [0121] and analytic continuation to[tz Iz] we can get Figure 14.
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L
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B

Figure 14. The Symmetry of L'*¢ [0121] with zp = % +e

So we have:
-1
b —eaq[1120
1+[01/21 lz—sl/zz+e =0
—eo-iteollq 10
1
zp=Ei£
e=a+bi(ab ERO<as<))
1—1 2—1
zp —E—:‘;’Zp —E+£
We have

1 1
zpl + zp2=(5—£)+(5+£)=1

1 1
zp2 — zpl=(i+£)—(5—£)=2£=2(a+bi)

And we have

=gnn= YY)+ ()

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)
1/2 ... - (1/2+2)
...... 1/2 i (nxn)
5 (1/2-8) ... 12
The tr(A)=1/2*n
We have
1 1 1 1
0—5—51—5+52=1+1

14i2=01/2+i*"*1=1/2+i
co=14+14+1+1+-
pPOEP <2npn€P >2n
N~0,1,2,3,4,......... ) all the natural numbers.
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n~(1, 2,3,4,......... ) All natural numbers excepted 0
P~(2,3,5,7, ........ ) All odd prime number

S=2+t(t €R)

Zp=%is(£=a+bia,b EROSGS%)

And we find that
1. 1+ e™ =0 (Euler’s Formula)

1420 143 (i + 1) —1) = 0 (1+i)(1-) =55

i __ 1 ipm _ pi2Nmy —
1+e —01+2(e e“"™M =0

N~0,1,2,3,4,......... ) all the natural numbers.
p~3B.5,7, . ) All odd prime number

2(nt1) =pn+p0

2. 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.

N-0,123—

1/, 4j4N+1 -

1+t

1!,'2

Figure 15. The Symmetry of Seo+i.
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