
Theorem of prime pairs 

 

(𝐴1, 𝐵1), (𝐴2, 𝐵2), ⋯ , (𝐴𝑛, 𝐵𝑛) 

𝐴𝑛 = 𝑎1𝑛 + 𝑎2 

𝐵𝑛 = 𝑏1𝑛 + 𝑏2 

𝐴𝑛, 𝐵𝑛 are not an obviously composite 

<Theorem1> 

For constant 𝑐, 

If 𝑐 ∙ 𝑃𝑙𝑛3𝑃 <  𝑛, ∀𝐴𝑛, 𝐵𝑛 < 𝑃2 

(𝐴1, 𝐵1), (𝐴2, 𝐵2), ⋯ , (𝐴𝑛, 𝐵𝑛) contains 

(𝐴𝑘 , 𝐵𝑘) that both are prime 

 

<proof1> 

(𝐴1, 𝐵1), (𝐴2, 𝐵2), ⋯ , (𝐴𝑛, 𝐵𝑛) 

Consecutive 𝑝 pair has at most 2 pairs that has 



factor 𝑝. 

Length of 3, 3, 5, 5, 7, 7, ⋯ , 𝑃, 𝑃 =
2𝑃

𝑙𝑛𝑃
 

And consecutive. 

If consecutive 3 pairs contains two pairs that has 

factor 3, 

3, 3, 5,3,3, 5,3,3, 7,3,3 7, ⋯ , 𝑃, 3,3, 𝑃, 3,3 

 Not longer than 
2𝑃

𝑙𝑛𝑃
∙

3+2

3−2
 

for 𝑝, also not longer than 
2𝑃

𝑙𝑛𝑃
∙

𝑝+2

𝑝−2
  

From that 𝑝 <
2𝑃

𝑙𝑛𝑃
∙

3+2

3−2
∙

5+2

5−2
∙ ⋯ ∙

𝑝+2

𝑝−2
  

 If consecutive 𝑝 pair has at most 2 pairs that 

has factor 𝑝, it’s not longer than 

2𝑃

𝑙𝑛𝑃
∙

3 + 2

3 − 2
∙

5 + 2

5 − 2
∙ ⋯ ∙

𝑝 + 2

𝑝 − 2
 

 

From that 
𝑝+2

𝑝−2
< (

𝑝

𝑝−1
)

4
, 

3−1

3
∙

5−1

5
∙ ⋯ ∙

𝑝−1

𝑝
=

𝑐1

𝑙𝑛𝑝
 



We know that 
2𝑝

𝑙𝑛𝑝
∙

3+2

3−2
∙

5+2

5−2
∙ ⋯ ∙

𝑝+2

𝑝−2
< 𝑐 ∙ 𝑃 ∙ 𝑙𝑛3𝑃 

And 

If 𝑐 ∙ 𝑃𝑙𝑛3𝑃 <  𝑛, ∀𝐴𝑛, 𝐵𝑛 < 𝑃2 

(𝐴1, 𝐵1), (𝐴2, 𝐵2), ⋯ , (𝐴𝑛, 𝐵𝑛) contains 

(𝐴𝑘 , 𝐵𝑘) both are prime 

 

<Theorem2> 

If c ∙ 𝑃𝑙𝑛2𝑘−1𝑃 < 𝑛, ∀𝐴𝑘 , 𝐵𝑘, 𝐶𝑘 , ⋯ < 𝑃2 

(𝐴1, 𝐵1, 𝐶1, ⋯ ), (𝐴2, 𝐵2, 𝐶2 ⋯ ), ⋯ , (𝐴𝑛, 𝐵𝑛, 𝐶𝑛 ⋯ ) 

Contains 

(𝐴𝑘 , 𝐵𝑘 , 𝐶𝑘 , ⋯ )that 𝐴𝑘 , 𝐵𝑘 , 𝐶𝑘 , ⋯ are prime at once 

<proof2> 

Likewise <proof1> 

 



We can solve 

1.Goldbach’s conjecture 

𝐴𝑛 = 2𝑛 + 1 

𝐵𝑛 = 2𝑁 − 2𝑛 − 1 

𝑐 ∙ √2𝑁(𝑙𝑛√2𝑁)3 < 𝑁 − 1  

 

2.Twin prime conjecture 

𝐴𝑛 = 2𝑛 + 1 

𝐵𝑛 = 2𝑛 − 1 

 Between 2𝑁 and 2𝑁 − 𝑐 ∙ √2𝑁 ∙ (𝑙𝑛√2𝑁)3 

There is (𝐴𝑘 , 𝐵𝑘) that both are prime. 

 

 


