
 
Solve for real numbers: 

𝐜𝐨𝐭𝟐(𝒙) = ⌊𝐜𝐨𝐬𝟐(𝐱)⌋ + {𝐬𝐢𝐧𝟐(𝐱)} 

⌊∗⌋ − 𝒇𝒍𝒐𝒐𝒓 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 ,     {∗} −  𝒇𝒓𝒂𝒄𝒕𝒊𝒐𝒏𝒂𝒍 𝒑𝒂𝒓𝒕 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 

Proposed by Mais Hasanov-Azerbaijan 

Solution by Amin Hajiyev-Azerbaijan 

⌊𝐜𝐨𝐬𝟐(𝒙)⌋ → 𝟎 ≤ 𝐜𝐨𝐬𝟐(𝒙) ≤ 𝟏; {𝐬𝐢𝐧𝟐(𝒙)} → 𝟎 ≤ 𝐬𝐢𝐧𝟐(𝒙) ≤ 𝟏  

{𝐬𝐢𝐧𝟐(𝐱)} = 𝐬𝐢𝐧𝟐(𝐱) − ⌊𝐬𝐢𝐧𝟐(𝐱)⌋, 𝟎 ≤ 𝐬𝐢𝐧𝟐(𝒙) < 1 ⟶ ⌊𝐬𝐢𝐧𝟐(𝐱)⌋ = 𝟎 

{𝐬𝐢𝐧𝟐(𝒙)} = 𝐬𝐢𝐧𝟐(𝒙) − 𝟎 = 𝐬𝐢𝐧𝟐(𝒙) 

𝐜𝐨𝐭(𝒙) =
𝐜𝐨𝐬(𝒙)

𝐬𝐢𝐧(𝒙)
→ 𝐬𝐢𝐧(𝒙) ≠ 𝟎  𝒙 ≠ 𝝅𝒌 → ⌊𝐜𝐨𝐬𝟐(𝒙)⌋ = 𝟎 

𝐜𝐨𝐭𝟐(𝒙) = ⌊𝐜𝐨𝐬𝟐(𝐱)⌋ + {𝐬𝐢𝐧𝟐(𝐱)}, 𝐜𝐨𝐭𝟐(𝐱) = 𝐬𝐢𝐧𝟐(𝐱) 

𝐜𝐨𝐬𝟐(𝒙) = 𝐬𝐢𝐧𝟒(𝒙) →  𝐬𝐢𝐧𝟒(𝒙) + 𝐬𝐢𝐧𝟐(𝒙) − 𝟏 = 𝟎 

𝐬𝐢𝐧𝟐(𝒙) = 𝒕 →  𝒕𝟐 + 𝒕 − 𝟏 = 𝟎, 𝒕𝟏;𝟐 =
−𝟏 ± √𝟓

𝟐
  

𝒕 ≠
−𝟏 − √𝟓

𝟐
< 0, 𝑡 =

−𝟏 + √𝟓

𝟐
> 0 

𝒕 =
√𝟓 − 𝟏

𝟐
   𝐬𝐢𝐧𝟐(𝒙) = 𝒕 → 𝐬𝐢𝐧(𝒙) = ±√√𝟓 − 𝟏

𝟐
  

𝒙𝟏 = ± 𝐚𝐫𝐜𝐬𝐢𝐧 √√𝟓 − 𝟏

𝟐
+ 𝝅𝒌  

 𝐬𝐢𝐧²(𝐱) = 𝟏 → 𝐬𝐢𝐧(𝒙) = ±𝟏  𝐜𝐨𝐬(𝒙) = 𝟎   

𝐜𝐨𝐬𝟐(𝒙)

𝐬𝐢𝐧𝟐(𝐱)
= ⌊𝐜𝐨𝐬𝟐(𝒙)⌋ + {𝐬𝐢𝐧𝟐(𝒙)}, 𝟎 = ⌊𝟎⌋ + {𝟏} = 𝟎 

𝒙𝟏 = ±𝐚𝐫𝐜𝐬𝐢𝐧√
𝟏

𝝋
+ 𝝅𝒌, 𝒙𝟐 =

𝝅

𝟐
+ 𝝅𝒌;    𝒌 ∈ 𝒁 


