
 
In 𝚫𝑨𝑩𝑪 the following relationship holds: 

𝐬𝐢𝐧𝟐𝟎𝟐𝟔𝑨 + 𝐬𝐢𝐧𝟐𝟎𝟐𝟔𝑩 + 𝐬𝐢𝐧𝟐𝟎𝟐𝟔𝑪 = 𝟒 𝐬𝐢𝐧𝟏𝟎𝟏𝟑𝑨𝐬𝐢𝐧𝟏𝟎𝟏𝟑𝑩 𝐬𝐢𝐧𝟏𝟎𝟏𝟑𝑪 

Proposed by Nguyen Hung Cuong – Vietnam  

Solution by Daniel Sitaru – Romania 

Denote: 

𝟏𝟎𝟏𝟑𝑨 = 𝒙; 𝟏𝟎𝟏𝟑𝑩 = 𝒚; 𝟏𝟎𝟏𝟑𝑪 = 𝒛 

𝒙 + 𝒚 + 𝒛 = 𝟏𝟎𝟏𝟑(𝑨+ 𝑩 + 𝑪) = 𝟏𝟎𝟏𝟑𝝅     (1) 

𝐜𝐨𝐬 (
𝟏𝟎𝟏𝟑𝝅

𝟐
− 𝒚) = 𝐜𝐨𝐬

𝟏𝟎𝟏𝟑𝝅

𝟐
𝐜𝐨𝐬 𝒚 + 𝐬𝐢𝐧

𝟏𝟎𝟏𝟑𝝅

𝟐
𝐬𝐢𝐧𝒚 = 

= 𝐜𝐨𝐬 (𝟓𝟎𝟔𝝅 +
𝝅

𝟐
) 𝐜𝐨𝐬 𝒚 + 𝐬𝐢𝐧 (𝟓𝟎𝟔𝝅 +

𝝅

𝟐
) 𝐬𝐢𝐧𝒚 = 𝐜𝐨𝐬

𝝅

𝟐
𝐜𝐨𝐬 𝒚 + 𝐬𝐢𝐧

𝝅

𝟐
𝐬𝐢𝐧𝒚 = 𝐬𝐢𝐧 𝒚 

𝐜𝐨𝐬 (
𝟏𝟎𝟏𝟑𝝅

𝟐
− 𝒚) = 𝐬𝐢𝐧𝒚     (2) 

Analogous: 

𝐜𝐨𝐬 (𝒙 −
𝟏𝟎𝟏𝟑𝝅

𝟐
) = 𝐜𝐨𝐬 (

𝟏𝟎𝟏𝟑𝝅

𝟐
− 𝒙) = 𝐬𝐢𝐧𝒙   (3) 

𝐬𝐢𝐧𝟐𝟎𝟐𝟔𝑨 + 𝐬𝐢𝐧𝟐𝟎𝟐𝟔𝑩 + 𝐬𝐢𝐧 𝟐𝟎𝟐𝟔𝑪 = 𝐬𝐢𝐧𝟐𝒙 + 𝐬𝐢𝐧𝟐𝒚 + 𝐬𝐢𝐧 𝟐𝒛 = 

= 𝟐 𝐬𝐢𝐧
𝟐𝒙 + 𝟐𝒚

𝟐
𝐜𝐨𝐬

𝟐𝒙 − 𝟐𝒚

𝟐
+ 𝟐 𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬 𝒛 = 

= 𝟐 𝐬𝐢𝐧(𝒙 + 𝒚) 𝐜𝐨𝐬(𝒙 − 𝒚) + 𝟐𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬 𝒛 =
(𝟏)

 

= 𝟐 𝐬𝐢𝐧(𝟏𝟎𝟏𝟑𝝅 − 𝒛) 𝐜𝐨𝐬(𝒙 − 𝒚) + 𝟐 𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬 𝒛 = 

= 𝟐(𝐬𝐢𝐧𝟏𝟎𝟏𝟑𝝅𝐜𝐨𝐬 𝒛 − 𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬𝟏𝟎𝟏𝟑𝝅) 𝐜𝐨𝐬(𝒙 − 𝒚) + 𝟐𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬 𝒛 = 

= 𝟐(𝟎 ⋅ 𝐜𝐨𝐬 𝒛 − 𝐬𝐢𝐧 𝒛 ⋅ (−𝟏)𝟏𝟎𝟏𝟑) 𝐜𝐨𝐬(𝒙 − 𝒚) + 𝟐 𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬 𝒛 = 

= 𝟐𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬(𝒙 − 𝒚) + 𝟐𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬 𝒛 = 𝟐 𝐬𝐢𝐧 𝒛 (𝐜𝐨𝐬(𝒙 − 𝒚) + 𝐜𝐨𝐬 𝒛) = 

= 𝟐𝐬𝐢𝐧 𝒛 ⋅ 𝟐 𝐜𝐨𝐬
𝒙 − 𝒚 + 𝒛

𝟐
⋅ 𝐜𝐨𝐬

𝒙 − 𝒚 − 𝒛

𝟐
= 

= 𝟒𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬
𝒙 + 𝒛 − 𝒚

𝟐
𝐜𝐨𝐬

𝒚 + 𝒛 − 𝒙

𝟐
=
(𝟏)

 

= 𝟒𝐬𝐢𝐧 𝒛 𝐜𝐨𝐬 (
𝟏𝟎𝟏𝟑𝝅 − 𝟐𝒚

𝟐
) 𝐜𝐨𝐬 (

𝟏𝟎𝟏𝟑𝝅 − 𝟐𝒙

𝟐
) =
(𝟐),(𝟑)

𝟒 𝐬𝐢𝐧 𝒛 𝐬𝐢𝐧𝒚 𝐬𝐢𝐧𝒙 = 

= 𝟒𝐬𝐢𝐧𝟏𝟎𝟏𝟑𝑨𝐬𝐢𝐧 𝟏𝟎𝟏𝟑𝑩𝐬𝐢𝐧𝟏𝟎𝟏𝟑𝑪 

 


