
 
UP.609  If 𝒇: [𝒂, 𝒃] → (𝟎,∞) is continuous functions such that 

𝒇(𝒂 + 𝒃 − 𝒙) + 𝒇(𝒙) = 𝒄, ∀𝒙 ∈ [𝒂, 𝒃] and 𝒂 + 𝒃 =
𝝅

𝟐
, find: 

∫
𝐬𝐢𝐧𝒏 𝒙 + 𝒇(𝒙) + 𝒅

𝐬𝐢𝐧𝒏 𝒙 + 𝐜𝐨𝐬𝒏 𝒙 + 𝒄 + 𝟐𝒅

𝒃

𝒂

𝒅𝒙, 

where 𝒏 ∈ ℕ∗ and 𝒅 ≥ 𝟎. 

Proposed by D.M. Bătinețu – Giurgiu, Neculai Stanciu – Romania  

Solution by proposers 

𝒙 = 𝒖(𝒕) =
𝝅

𝟐
− 𝒕, 𝒖′(𝒕) = −𝟏,𝒖(𝟎) =

𝝅

𝟐
, 𝒖 (

𝝅

𝟐
) = 𝟎, 𝒖(𝒂) = 𝒃, 𝒖(𝒃) = 𝒂. 

Hence, 𝑰 = ∫
𝐬𝐢𝐧𝒏 𝒙+𝒇(𝒙)+𝒅

𝐬𝐢𝐧𝒏 𝒙+𝐜𝐨𝐬𝒏 𝒙+𝒄+𝟐𝒅

𝒃

𝒂
𝒅𝒙 = ∫

𝐬𝐢𝐧𝒏(
𝝅

𝟐
−𝒕)+𝒇(

𝝅

𝟐
−𝒕)+𝒅

𝐬𝐢𝐧𝒏(
𝝅

𝟐
−𝒕)+𝐜𝐨𝐬𝒏(

𝝅

𝟐
−𝒕)+𝒄+𝟐𝒅

𝒂

𝒃
(−𝟏)𝒅𝒕 = 

= ∫
𝐜𝐨𝐬𝒏 𝒕 + (𝒄 − 𝒇(𝒕)) + 𝒅

𝐜𝐨𝐬𝒏 𝒕 + 𝐬𝐢𝐧𝒏 𝒕 + 𝒄 + 𝟐𝒅

𝒃

𝒂

𝒅𝒕 = ∫
𝐜𝐨𝐬𝒏 𝒙 + 𝒄 − 𝒇(𝒙) + 𝒅

𝐜𝐨𝐬𝒏 𝒙 + 𝐬𝐢𝐧𝒏 𝒙 + 𝒄 + 𝟐𝒅

𝒃

𝒂

𝒅𝒙; 

𝟐𝑰 = ∫
𝐬𝐢𝐧𝒏 𝒙+𝒇(𝒙)+𝒅+𝐜𝐨𝐬𝒏 𝒙+𝒄−𝒇(𝒙)+𝒅

𝐜𝐨𝐬𝒏 𝒙+𝐬𝐢𝐧𝒏 𝒙+𝒄+𝟐𝒅

𝒃

𝒂
𝒅𝒙 = ∫ 𝒅𝒙

𝒃

𝒂
= 𝒃 − 𝒂; therefore 𝑰 =

𝒃−𝒂

𝟐
 

 


