
 
If 𝒏 ∈ ℕ then in ∆𝑨𝑩𝑪 the following relationship holds: 

 
𝒂𝒏

𝒔𝒊𝒏𝑨
+

𝒃𝒏

𝒔𝒊𝒏𝑩
+

𝒄𝒏

𝒔𝒊𝒏𝑪
≥ (𝟐√𝟑)

𝒏+𝟏
∙ 𝒓𝒏 

 
Proposed by Zaza Mzhavanadze-Georgia 

Solution by Daniel Sitaru-Romania 
 

𝒂𝒏

𝒔𝒊𝒏𝑨
+

𝒃𝒏

𝒔𝒊𝒏𝑩
+

𝒄𝒏

𝒔𝒊𝒏𝑪
=∑

𝒂𝒏

𝒔𝒊𝒏𝑨
𝒄𝒚𝒄

= 

 

=∑
𝒂𝒏

𝒂

𝟐𝑹𝒄𝒚𝒄

= 𝟐𝑹 ∙∑𝒂𝒏−𝟏

𝒄𝒚𝒄

= 𝟐𝑹 ∙∑
𝒂𝒏−𝟏

𝟏𝒏−𝟐
𝒄𝒚𝒄

≥⏞
𝑹𝑨𝑫𝑶𝑵

 

 

≥ 𝟐𝑹 ∙
(𝒂 + 𝒃 + 𝒄)𝒏−𝟏

(𝟏 + 𝟏 + 𝟏)𝒏−𝟐
= 𝟐𝑹 ∙

(𝟐𝒔)𝒏−𝟏

(𝟑)𝒏−𝟐
≥⏞

𝑴𝑰𝑻𝑹𝑰𝑵𝑶𝑽𝑰𝑪

 

 

≥ 𝟐𝑹 ∙
𝟐𝒏−𝟏 ∙ (𝟑√𝟑𝒓)

𝒏−𝟏

𝟑𝒏−𝟐
≥⏞

𝑬𝑼𝑳𝑬𝑹

𝟐 ∙ 𝟐𝒓 ∙ 𝟐𝒏−𝟏 ∙ 𝟑
𝟑𝒏−𝟑

𝟐
−𝒏+𝟐 ∙ 𝒓𝒏−𝟏 = 

 

= 𝟐𝒏+𝟏 ∙ 𝟑
𝒏+𝟏

𝟐 ∙ 𝒓𝒏 = (𝟐√𝟑)
𝒏+𝟏

∙ 𝒓𝒏 

 
Equality holds for 𝒂 = 𝒃 = 𝒄. 


