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Article  

The Symmetry Number Structure about Line-1/2   
Liu Yajun 

South China University of Technology, Guangzhou P.R. China 510640; Email: 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. 

Keywords: P/2n; prime numbers conjectures; riemann hypothesis  
 

1. The Symmetry of P/2n and Prime Numbers Conjectures 
We have  

𝑃2𝑛 = ⎩⎪⎨
⎪⎧    12ேାଵ           𝑛 = 2ே𝑃           34                  𝑛 = 2   𝑃 = 3               1                    𝑛 = 1   𝑃 = 2 

 
Figure 1. P/2n number structure with points [ 0  1/2N+1  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  

𝑃2𝑛 =
⎩⎪⎨
⎪⎧               12 − 12𝑛             𝑃 = 𝑛 − 1 (𝑛 ≥ 3)12               𝑃 = 𝑛 12 + 12𝑛           𝑃 = 𝑛 + 1  

And We have  
p0∈P  ~(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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0 < 𝑝02𝑛 ≤ 12 12 ≤ 𝑝𝑛2𝑛 < 1 

So  we have  ୮଴ଶ୬ =  ଵଶ − ଵଶ୬ (n ≥ 3)                  pn2n =  12 + 12n    
So  (12 − 12𝑛) + (12 + 12𝑛) = 𝑝02𝑛 + 𝑝𝑛2𝑛 2𝑛 = 𝑝0 + 𝑝𝑛  (𝑛 ≥ 3) 
This is the proof of Goldbach conjecture. 
And  𝑝𝑛2𝑛 − 𝑝02𝑛 = ൬12 + 12𝑛൰ − (12 − 12𝑛) 𝑝𝑛 − 𝑝0 = 2    
This is the proof of Twin Primes Conjecture 
And we also have  0 < ௣଴ଶ௡ = ଶ௞భାଵଶ௡ ≪ 1/2 (𝑛 ≥ 3) 0 < 2𝑘ଵ + 1 ≪ 𝑛 0 < 𝑘ଵ ≪ 𝑛 − 12  𝑘ଵ  𝑖𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟          𝑠𝑜     𝑘1~1,2,3 ∙∙∙∙∙∙ ቂ௡ିଵଶ ቃ (𝑛 ≥ 3) 

  And  12 ≪ 𝑝𝑛2𝑛 = 2𝑘ଶ + 12𝑛 < 1 𝑛 ≪ 2𝑘ଶ + 1 < 2𝑛 𝑛 − 12 ≪ 𝑘ଶ < 2𝑛 − 12 (𝑛 ≥ 3) 𝑘ଶ  𝑖𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟          𝑠𝑜     𝑘ଶ~ ቂ௡ିଵଶ ቃ , ቂ௡ିଵଶ ቃ + 1,∙∙∙∙∙∙ ቂଶ௡ିଵଶ ቃ     (𝑛 ≥ 3)  

we have  𝑝𝑛2𝑛 − 𝑝02𝑛 = 2𝑘ଶ + 12𝑛 − 2𝑘ଵ + 12𝑛  𝑝𝑛 − 𝑝0 = 2(𝑘2 − 𝑘1) (𝑝𝑛 − 𝑝0)௠௔௫ = 2(𝑘2௠௔௫ − 𝑘1௠௜௡) = 2 ൬൤2𝑛 − 12 ൨ − 1൰ = 2(𝑛 − 2) (𝑛 ≥ 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. ୮଴ଶ୬ =  ଵଶ − ଵଶ୬ (n ≥ 3)  pn2n =  12 + 12n    pn ± p04n =  12 

 
2. A Concise Proof of The Fermat’ Last Theorem 

The Fermat’ Last Theorem: 𝒙𝒏 + 𝒚𝒏 = 𝒛𝒏 (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   (𝒙𝒛)𝒏 + (𝒚𝒛)𝒏 = 𝟏 (𝑥, 𝑦, 𝑧 ∈ 𝑛, 𝑥𝑦𝑧 ≠ 0  𝑛 > 2) has no solution. 

We have  (௫௭)௡ + (௬௭)௡ = 1=∑ ଵଶ೙  𝑛~(1,2,3,4,5, 6……….) all the natural numbers excepted 0 (௫௭)௡ + (௬௭)௡=1 

                =( ଵଶ೙ − ଵଶ೙) + 1 

    =(ଵଶ − ଵଶ೙) + (ଵଶ + ଵଶ೙) 

  = ଵଶ೙ + (1 − ଵଶ೙) 
Only When 𝑛 = 1 we have  ቀ ଵଶ೙ − ଵଶ೙ቁ = ቀଵଶ − ଵଶ೙ቁ=0 

1 = (12 + 12௡)  = (12 + 12) 

And Only When 𝑛 = 2 ൬ 12௡൰ = ൬12 − 12௡൰ = 14 
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൬1 − 12௡൰ = ൬12 + 12௡൰ = 34 

And We can get the figures as Figure 3. 

 

 

Figure 3. D1/2+1/2  with points 1/2-1/2n and  1/2-1/2n 𝑛~( 1， 2，3，4，……….). 𝒏 = 𝟏 and 𝒏 = 𝟐 
In fact we have  1 = 12ଵ + 12ଵ = 12ଶ + 32ଶ = 12ଷ + 72ଷ 𝒐𝒓 32ଷ + 52ଷ 

  

Figure 4. a symmetry structure of  (𝒑𝒒)𝒏 about line-1/2. 

(𝒑𝒒)𝒏  p, q is relatively prime and 𝑛~ ቀ 1， 2，3，4，……….ቁ 

1/2[(𝒙𝒛)𝒏 + ቀ𝒚𝒛ቁ𝒏] = 𝟏/2↔ (𝒙𝒛)𝒏 + ቀ𝒚𝒛ቁ𝒏 = 𝟏 (௫௭)௡=ଵଶ − ଵଶ೙ 
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(௬௭)௡=ଵଶ + ଵଶ೙ 

3. a concise proof of Collatz Conjecture  

Collatz Conjecture:  

𝑓(𝑛) = ൝ 𝑛2            𝑖𝑓𝑛 ≡ 0 (𝑚𝑜𝑑2)3𝑛 + 1  𝑖𝑓𝑛 ≡ 1 (𝑚𝑜𝑑2) 

𝑘 ∈ 𝑁 → 𝑓௞(𝑛) = 1    n~(1，2，3，4，……….)all the natural numbers excepted 0 ቂ೙శభమ ቃା[೙షభమ ][೙మ] = ଶ௡ାଶ௡ାଵ = (௡ିଵ)ା(ଷ௡ାଵ)ଶ௡ = ସ௡ଶ௡ = ସଶ = ଶଵ=ଵభమ  

= ෍ 12ே 

 
Fig.5. a symmetry structure of  𝟒𝒏 about line-1/2 𝟐𝒏 = 𝟏/𝟐[(𝒏 − 𝟏) + (𝟑𝒏 + 𝟏)] 𝐥𝐢𝐦𝒏→ஶ ൬𝒏 − 𝟏𝟒𝒏 ൰ = 𝟏/𝟒 𝐥𝐢𝐦𝒏→ஶ ൬𝟑𝒏 + 𝟏𝟒𝒏 ൰ = 𝟑/𝟒 

4. The symmetry of L1/2±ε (0 1/2 1)  and Riemann Hypothesis 

Riemann Zeta-Function  𝜉（𝑠) = ෍ 1𝑛௦௡ୀଵ = ෑ 11 − 𝑝௦ (𝑠 = 𝑎 + 𝑏𝑖) 

  𝑺 > 𝟏       𝜉（𝑠) → 𝒄𝒐𝒏𝒔𝒕  
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 2ൗ  . 

 
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 Fig.6
 𝒔 = 𝟏𝟐 + 𝒕𝒊   𝒕 ∈ 𝑹 

 𝒛𝒑𝟏 = 𝟏𝟐 − 𝒂 + 𝒃𝒊      𝒛𝒑𝟎 = 𝟏𝟐 + 𝒃𝒊     𝒛𝒑𝟐 = 𝟏𝟐 + 𝒂 + 𝒃𝒊
 𝒛𝒑𝟏 +  𝒛𝒑𝟐 = ቀ𝟏𝟐 − 𝒂 + 𝒃𝒊ቁ + ቀ𝟏𝟐 + 𝒂 + 𝒃𝒊ቁ = 𝟏+2bi      𝒛𝒑𝟐 −  𝒛𝒑𝟏 = ቀ𝟏𝟐 + 𝒂 + 𝒃𝒊ቁ − ቀ𝟏𝟐 − 𝒂 + 𝒃𝒊ቁ = 𝟐𝒂          

𝒂 , 𝒃 ∈ 𝑹   𝟎 ≤ 𝒂 ≤ 𝟏𝟐 

As the Figure 7.  If we have zero points of 𝜉（𝑠) as  𝒛𝒑𝟏 = 𝟏𝟐 − 𝒂 + 𝒃𝒊           𝒛𝒑𝟐 = 𝟏𝟐 + 𝒂 + 𝒃𝒊
 

And 𝒔 = 𝟏𝟐 + 𝒕𝒊   𝒕 ∈ 𝑹 is the first zero point on line-1/2 
We can get a zero point as 𝒛𝒑𝟎 = 𝟏𝟐 + 𝒃𝒊  𝒃 < 𝒕  𝒃, 𝒕 ∈ 𝑹 

It is contrary to that 𝒔 = 𝟏𝟐 + 𝒕𝒊   𝒕 ∈ 𝑹 is the first zero point on line-1/2 
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Figure 7. a symmetry structure about line1/2+/-a at the zero piont s=1/2+ti. 

As the Figure 8.   If we have zero points of 𝜉（𝑠) as  𝒛𝒑𝟏 = 𝟏𝟐 − 𝒂 + 𝒃𝒊           𝒛𝒑𝟐 = 𝟏𝟐 + 𝒂 + 𝒃𝒊 

 

Figure 8. a symmetry structure about line1/2+/-a at the zero point sn=1/2+tni and sn+1=1/2+tn+1i. 

And 𝒔𝒏 = 𝟏𝟐 + 𝒕𝒏𝒊   𝒕 ∈ 𝑹 is the No. n  zero point on line-1/2 𝒔𝒏ା𝟏 = 𝟏𝟐 + 𝒕𝒏ା𝟏𝒊   𝒕 ∈ 𝑹 is the No. n+1 zero point on line-1/2 
We can get a zero point between 𝒔𝒏  𝒂𝒏𝒅    𝒔𝒏ା𝟏  𝒐𝒏 𝒍𝒊𝒏𝒆 − 𝟏/𝟐  as 𝒛𝒑𝟎 = 𝟏𝟐 + 𝒃𝒊  𝒕𝒏 < 𝒃 < 𝒕𝒏ା𝟏  𝒃, 𝒕 ∈ 𝑹 

It is contrary to that 𝒔𝒏  𝒂𝒏𝒅    𝒔𝒏ା𝟏  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 ≤ 𝒂 ≤ 𝟏𝟐        𝒂 ∈ 𝑹)show as on fig.9. 
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Figure 9. symmetry structure about the line-1/2 with zp=1/2±a. 

𝑺 = 𝟏𝟐 + 𝒕𝒊   ( 𝒕 ∈ 𝑹) 𝒛𝒑 = 𝟏𝟐 ± 𝒂   (   𝟎 ≤ 𝒂 ≤ 𝟏𝟐        𝒂 ∈ 𝑹)  
𝒛𝒑𝟏 = 𝟏𝟐 − 𝒂      𝒛𝒑𝟎 = 𝟏𝟐    𝒛𝒑𝟐 = 𝟏𝟐 + 𝒂

 𝒛𝒑𝟏 +  𝒛𝒑𝟐 = ൬𝟏𝟐 − 𝒂൰ + ൬𝟏𝟐 + 𝒂൰ = 𝟏 𝒛𝒑𝟐 −  𝒛𝒑𝟏 = ൬𝟏𝟐 + 𝒂൰ − ൬𝟏𝟐 − 𝒂൰ = 𝟐𝒂 

This is mean that there are no zero points on line-1/2±𝒂  (   𝟎 ≤ 𝒂 ≤ 𝟏𝟐        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 symmetry number structure about line-1/2 as Figure 10:  

 

Figure 10. symmetry structure about the line-1/2 with zp=1/2±ε. 
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𝑺 = 𝟏𝟐 + 𝒕𝒊   ( 𝒕 ∈ 𝑹) 𝒛𝒑 = 𝟏𝟐 ± 𝜺   (𝜺 = 𝒂 + 𝒃𝒊    𝒂 , 𝒃 ∈ 𝑹   𝟎 ≤ 𝒂 ≤ 𝟏𝟐) 

And we have  

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

1+ (± 𝑖)ଶ = 0 

1+1/2(𝑖 + 1）(𝑖 − 1) = 0 ∞ = 1 + 1 + 1 + 1 + ⋯ 
We called it L1/2±ε 【0 1/2 1】  and analytic continuation toቂ+∞ −∞−∞ +∞ቃ  we can get Figure 11. 

 

Figure 11. The Symmetry of L1/2±ε 【0 1/2 1】 with 𝒛𝒑 = 𝟏𝟐 ± 𝜺. 
So we have:  

1+൥+∞  i  − ∞ 0     1/2    1−∞  -i   +∞    
൩ ቎1             1/2          0ଵଶ − ε       1/2      ଵଶ + ε

1              1/2          0     
቏ିଵ = 0 

𝒛𝒑 = 𝟏𝟐 ± 𝜺  𝜺 = 𝒂 + 𝒃𝒊 (𝒂 , 𝒃 ∈ 𝑹   𝟎 ≤ 𝒂 ≤ 𝟏𝟐) 

𝒛𝒑𝟏 = 𝟏𝟐 − 𝜺      𝒛𝒑𝟐 = 𝟏𝟐 + 𝜺
 

We have                                               𝒛𝒑𝟏 +  𝒛𝒑𝟐 = ቀ𝟏𝟐 − 𝜺ቁ + ቀ𝟏𝟐 + 𝜺ቁ = 𝟏                                                            𝒛𝒑𝟐 −  𝒛𝒑𝟏 = ቀ𝟏𝟐 + 𝜺ቁ − ቀ𝟏𝟐 − 𝜺ቁ = 𝟐𝜺 = 𝟐(𝒂 + 𝒃𝒊)     

And we have  𝑛ଶ = 12 ∙ 𝑛 ∙ 2𝑛 = ෍ 12ே ෍ 12ே [൬𝟏𝟐 − 𝜺൰ + ൬𝟏𝟐 + 𝜺൰]ே
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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 × 𝑛) 

൦1/2      ……..               ଵଶ೙ (1/2+𝜺)
……        1/2          ………..ଵଶ೙ (1/2-𝜺)  ……..               1/2     

൪   (𝑛 × 𝑛) 

The tr(A)=1/2*n 

 

Figure 12. The Symmetry of S∞+i. 

We have  0 = 12 − 12   1 = 12 + 12     2 = 1 + 1 

 1 + 𝑖ଶ = 0            𝟏/𝟐 + 𝒊𝟒𝑵ା𝟏 = 𝟏/𝟐 + 𝒊 ∞ = 1 + 1 + 1 + 1 + ⋯ 
p0∈P  ≤2n    pn∈P ≥2n 𝑁~(0，1，2，3，4，……….) all the natural numbers. 𝑛~ ቀ 1， 2，3，4，……….ቁ All natural numbers excepted 0 

P~ ቀ2，3，5，7，……….ቁ All odd prime number 𝑺 = 𝟏𝟐 + 𝒕 ( 𝒕 ∈ 𝑹) 𝒛𝒑 = 𝟏𝟐 ± 𝜺   (𝜺 = 𝒂 + 𝒃𝒊    𝒂 , 𝒃 ∈ 𝑹   𝟎 ≤ 𝒂 ≤ 𝟏𝟐) 

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

1+𝑖ଶ=0         1 + ଵଶ (𝑖 + 1)(𝑖 − 1) = 0           (1+i)(1-i) = ∑ ଵଶಿ 
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𝟏 + 𝒆𝝅𝒊 = 𝟎                  𝟏 + 𝟏𝟐 (𝒆𝒊𝒑𝝅 − 𝒆𝒊𝟐𝑵𝝅) = 𝟎 𝑁~(0，1，2，3，4，……….) all the natural numbers. 

 p~(3，5，7，……….) All odd prime number 
2. 𝟐(𝒏 ± 𝟏) = 𝒑𝒏 ± 𝒑𝟎 𝒑𝒏 − 𝟐𝒏 +  𝒑𝟎 = 𝟐 

And       𝟐𝒏 − 𝒑𝒏 + 𝒑𝟎=𝟐 
It is like the Euler’s Polyhedron Formula 
We can get Figure 12. This is a symmetry number structure about line-1/2 including all numbers. 
And we can get a symmetry number structure about line-1/2 as Fig.13. We should call it 

Reimann dynamic space. 

 
Figure 13. Reimann dynamic space. 

1+ 𝑖ଶ = 0 

1  +  1/2  (𝑖 + 1）(𝑖 − 1) = 0 𝑺 = 𝟏𝟐 + 𝒕𝒊 ( 𝒕 ∈ 𝑹) 𝒛𝒑 = 𝟏𝟐 ± 𝜺   (𝜺 = 𝒂 + 𝒃𝒊    𝒂 , 𝒃 ∈ 𝑹   𝟎 ≤ 𝒂 ≤ 𝟏𝟐) 

𝑃2𝑛 = ⎩⎪⎨
⎪⎧    12ேାଵ           𝑛 = 2ே𝑃           34                   𝑛 = 2   𝑃 = 3        1                  𝑛 = 1   𝑃 = 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 
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