
 

 

 



  



  



 



 

 

 



 

 

 

 

 



 

 

- Sum of two squares theorem. Let 𝑛 ∈ 𝑁. Then there exist 𝑎, 𝑏 ∈ 𝑍 such that 𝑛 = 𝑎2 + 𝑏2 if and only 

if the prime decomposition of 𝑛 contains no factor 𝑝𝑘 where 𝑝 has remainder 3 upon division by 4 and 

𝑘 is odd. 

- Fermat’s sum of two squares. For an odd prime 𝑝, there exist integers 𝑥, 𝑦 satisfying 𝑝 = 𝑥2 + 𝑦2 if 

and only if reminder of 𝑝 when divided by 4 is 1.  
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Theorem: There are infinitely many primes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Physicist:  

In fact, every odd number is prime: 

3 is prime, 5 is prime, 7 is prime, 9 is 

experimental error, 11 is prime, 13 is prime, 

15 is experimental error, 17 is prime, 19 is 

prime… 

The empirical evidence is overwhelming! 

 



 

 

 

Question: Are there infinitely many primes of the form 𝑛2 + 1? 

 

 

 

 

 

 

 

 

 

 



 

 

 

- ∑
1

2𝑘 < ∞∞
𝑘=1  

- ∑
1

𝑘2 < ∞∞
𝑘=1  

- Question: Is there always a prime between 𝑛2 and (𝑛 + 1)2? 

- ∑
1

𝑝
>  ∞∞

𝑝 𝑝𝑟𝑖𝑚𝑒  

 

- Prime number theorem: Number 𝜋(𝑛) of primes less than 𝑛 satisfies lim
𝑛→∞

𝜋(𝑛)

𝑛/log (𝑛)
→ 1 

 

- Riemann Zeta function:  

-  
 

 



 

 

-Psychology of Invention in the Mathematical Field, Jacques Hadamard 

 

https://rationalwiki.org/wiki/Fun:Proof_that_all_odd_numbers_are_prime  

http://aleph0.clarku.edu/~djoyce/elements/aboutText.html  

 

 

More questions: 

- The Odd Goldbach Problem: Every odd n > 5 is the sum of three primes. 

- Goldbach's Conjecture: Every even n > 2 is the sum of two primes. 

- Every even number is the difference of two primes. 

- For every even number 2𝑛 are there infinitely many pairs of consecutive primes which differ by 2𝑛. 
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