
 
In ∆𝑨𝑩𝑪 the following relationship holds: 

𝒄𝒕𝒈𝟐𝑨 + 𝒄𝒕𝒈𝟐𝑩 + 𝒄𝒕𝒈𝟐𝑪 ≤ 𝟗 (
𝑹

𝟐𝒓
)

𝟒

− 𝟖 

Proposed by George Apostolopoulos -Greece 

Solution by Mirsadix Muzefferov-Azerbaijan 

∑ 𝒄𝒕𝒈𝟐𝑨

𝒄𝒚𝒄

= ∑ (
𝒃𝟐 + 𝒄𝟐 − 𝒂𝟐

𝟒𝑭
)

𝟐

𝒄𝒚𝒄

=
𝟏

𝟏𝟔𝑭𝟐
∑(𝒃𝟐 + 𝒄𝟐 − 𝒂𝟐)𝟐

𝒄𝒚𝒄

= 

𝟏

𝟏𝟔𝑭𝟐
[(𝒃𝟒 + 𝒄𝟒 + 𝒂𝟒 + 𝟐𝒃𝟐𝒄𝟐 − 𝟐𝒂𝟐𝒄𝟐 − 𝟐𝒂𝟐𝒃𝟐)  + 

+(𝒃𝟒 + 𝒄𝟒 + 𝒂𝟒 + 𝟐𝒂𝟐𝒃𝟐 − 𝟐𝒂𝟐𝒄𝟐 − 𝟐𝒃𝟐𝒄𝟐) +  

+(𝒃𝟒 + 𝒄𝟒 + 𝒂𝟒 + 𝟐𝒂𝟐𝒄𝟐 − 𝟐𝒃𝟐𝒄𝟐 − 𝟐𝒂𝟐𝒃𝟐)] = 

𝟏

𝟏𝟔𝑭𝟐
[𝟑(𝒃𝟒 + 𝒄𝟒 + 𝒂𝟒) − 𝟐(𝒂𝟐𝒃𝟐 + 𝒃𝟐𝒄𝟐 + 𝒂𝟐𝒄𝟐)] = 

𝟏

𝟏𝟔𝑭𝟐
(𝟑(𝒃𝟒 + 𝒄𝟒 + 𝒂𝟒 + 𝟐𝒂𝟐𝒃𝟐 + 𝟐𝒃𝟐𝒄𝟐 + 𝟐𝒂𝟐𝒄𝟐) – 

−𝟖(𝒂𝟐𝒃𝟐 + 𝒃𝟐𝒄𝟐 + 𝒂𝟐𝒄𝟐)) = 

𝟏

𝟏𝟔𝑭𝟐
(𝟑(𝒃𝟐 + 𝒄𝟐 + 𝒂𝟐)𝟐 − 𝟖(𝒂𝟐𝒃𝟐 + 𝒃𝟐𝒄𝟐 + 𝒂𝟐𝒄𝟐)) 

𝒃𝟐 + 𝒄𝟐 + 𝒂𝟐 ≤ 𝟗𝑹𝟐    (𝑳𝒆𝒊𝒃𝒏𝒊𝒛) 

𝒂𝟐𝒃𝟐 + 𝒃𝟐𝒄𝟐 + 𝒂𝟐𝒄𝟐 ≥ 𝟏𝟔𝑭𝟐   (𝑮𝒐𝒍𝒅𝒏𝒆𝒓  𝟐)  

∑ 𝒄𝒕𝒈𝟐𝑨

𝒄𝒚𝒄

≤
𝟏

𝟏𝟔𝑭𝟐
(𝟑. (𝟗𝑹𝟐)𝟐 − 𝟖. 𝟏𝟔𝑭𝟐) =

𝟐𝟒𝟑𝑹𝟒

𝟏𝟔𝑭𝟐
− 𝟖 

≤
𝟐𝟒𝟑𝑹𝟒

𝟏𝟔. 𝒔𝟐. 𝒓𝟐
− 𝟖 =⏞

𝒔≤𝟑√𝟑𝒓 𝟐𝟒𝟑𝑹𝟒

𝟏𝟔. 𝟐𝟕. 𝒓𝟐. 𝒓𝟐
− 𝟖 = 𝟗 (

𝑹

𝟐𝒓
)

𝟒

− 𝟖 

𝒄𝒕𝒈𝟐𝑨 + 𝒄𝒕𝒈𝟐𝑩 + 𝒄𝒕𝒈𝟐𝑪 ≤ 𝟗 (
𝑹

𝟐𝒓
)

𝟒

− 𝟖  

 


