
 

J.2412 Prove that 𝟓 divide 𝒏(𝟒𝒏𝟐 + 𝟏)(𝟔𝒏𝟐 + 𝟏), for any natural number 𝒏. 

Proposed Neculai Stanciu – Romania  

Solution by Titu Zvonaru-Romania 

For 𝒏 = 𝟓𝒌, it is obvious  that  𝟓 divide 𝒏(𝟒𝒏𝟐 + 𝟏)(𝟔𝒏𝟐 + 𝟏).   

For 𝒏 = 𝟓𝒌 ± 𝟏, we have 𝟒𝒏𝟐 + 𝟏 = 𝟒(𝟓𝒌 ± 𝟏)𝟐 + 𝟏 = 𝟓(𝟐𝟎𝒌𝟐 ± 𝟖𝒌 + 𝟏). 

For 𝒏 = 𝟓𝒌 ± 𝟐, we have 𝟔𝒏𝟐 + 𝟏 = 𝟔(𝟓𝒌 ± 𝟐)𝟐 + 𝟏 = 𝟓(𝟑𝟎𝒌𝟐 ± 𝟐𝟒𝒌 + 𝟓). 

It follows that 𝟓 divide 𝒏(𝟒𝒏𝟐 + 𝟏)(𝟔𝒏𝟐 + 𝟏). 


