
 
If 𝒙 ∈ ℝ then in any ∆𝑨𝑩𝑪 the following relationship holds: 

𝒂 ∑ √(𝒂 𝐬𝐢𝐧 𝒙)𝟐 + (𝒃 𝐜𝐨𝐬 𝒙)𝟐 ≥ 𝟐√𝟔 ∙ 𝑭 

Proposed by Daniel Sitaru-Romania 

Solution 1 by Adrian Popa-Romania 

∑ 𝒂√𝒂𝟐 𝐬𝐢𝐧𝟐 𝒙 + 𝒃𝟐 𝐜𝐨𝐬𝟐 𝒙 ≥ ∑ 𝒂
𝒂|𝐬𝐢𝐧 𝒙| + 𝒃|𝐜𝐨𝐬 𝒙|

√𝟐
= 

=
𝟏

√𝟐
((𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)|𝐬𝐢𝐧 𝒙| + (𝒂𝒃 + 𝒂𝒄 + 𝒃𝒄)|𝐜𝐨𝐬 𝒙|) ≥ 

≥
𝟏

√𝟐
(𝒂𝒃 + 𝒂𝒄 + 𝒃𝒄)(|𝐬𝐢𝐧 𝒙| + |𝐜𝐨𝐬 𝒙|) 

≥
𝟏

√𝟐
⋅ 𝟒√𝟑𝑭 ⋅ 𝟏 =

𝟒√𝟔𝑭

𝟐
= 𝟐√𝟔𝑭 

𝒇(𝒙) = 𝐬𝐢𝐧 𝒙 + 𝐜𝐨𝐬 𝒙     𝒙 ∈ (𝟎;
𝝅

𝟐
) 

𝒇′(𝒙) = 𝐜𝐨𝐬 𝒙 − 𝐬𝐢𝐧 𝒙 = 𝟎 ⇒ 𝒙 =
𝝅

𝟒
 

𝟎 𝟎                                              
𝝅

𝟒
                                                                    

𝝅

𝟐
 

𝒇′(𝒙) + + + + + + + + + + + + +𝟎 − − − − − − − − − − − − − − − − − − 

𝒇(𝒙) 𝟏                                                √𝟐                                                                     𝟏 

 

⇒ 𝒇(𝒙) ≥ 𝟏 

Solution 2 by Tapas Das-India 

∑ 𝒂√(𝒂 𝐬𝐢𝐧 𝒙)𝟐 + (𝒃 𝐜𝐨𝐬 𝒙)𝟐 = ∑ √(𝒂𝟐𝐬𝐢𝐧 𝒙)𝟐 + (𝒂𝒃 𝒄𝒐𝒔𝒙)𝟐 ≥ 

 

≥ √(|𝐬𝐢𝐧 𝒙| ∑ 𝒂𝟐)
𝟐

+ (|𝐜𝐨𝐬 𝒙| ∑ 𝒂𝒃)
𝟐

 (𝑴𝒊𝒏𝒌𝒐𝒘𝒔𝒌𝒊) ≥ 

≥
𝟏

√𝟐
[|𝐬𝐢𝐧 𝒙| ∑ 𝒂𝟐 + |𝐜𝐨𝐬 𝒙| ∑ 𝒂𝒃] ≥ 

 



 

≥
𝟏

√𝟐
[|𝐬𝐢𝐧 𝒙| ∑ 𝒂𝒃 + |𝐜𝐨𝐬 𝒙| ∑ 𝒂𝒃] = 

 

=
𝟏

√𝟐
∑ 𝒂𝒃 (|𝐬𝐢𝐧 𝒙| + |𝐜𝐨𝐬𝒙|) ≥

𝑮𝒐𝒓𝒅𝒐𝒏
 𝟒√𝟑

𝑭

√𝟐
= 𝟐√𝟔 𝑭 

 
𝑵𝒐𝒕𝒆: (|𝐬𝐢𝐧 𝒙| + |𝐜𝐨𝐬 𝒙|)𝟐 = 𝟏 + |𝐬𝐢𝐧 𝟐𝒙| ≥ 𝟏 + 𝟎 = 𝟏. 

 
|𝐬𝐢𝐧 𝒙| + |𝐜𝐨𝐬 𝒙| ≥ 𝟏 

 
 

 


