
 
If in 𝚫𝑨𝑩𝑪, 𝑰 − 𝒊𝒏𝒄𝒆𝒏𝒕𝒆𝒓, 𝑶𝑨, 𝑶𝑩, 𝑶𝑪 𝒄𝒊𝒓𝒄𝒖𝒎𝒄𝒆𝒏𝒕𝒆𝒓𝒔 𝒐𝒇 𝚫𝑩𝑰𝑪, 𝚫𝑨𝑰𝑪, 𝚫𝑨𝑰𝑩 𝒕𝒉𝒆𝒏: 

 

𝒔

𝟐𝒓𝟐
≥

𝒃 + 𝒄

𝑨𝑶𝑨. 𝑨𝑰
+

𝒄 + 𝒂

𝑩𝑶𝑩. 𝑩𝑰
+

𝒂 + 𝒃

𝑪𝑶𝑪 . 𝑪𝑰
≥

𝟑√𝟑

𝑹
 

 
Proposed by Sarkhan Adgozalov-Georgia 

Solution by Qurban Muellim-Azerbaijan 
𝑳𝒆𝒎𝒎𝒂 𝟏: 

 𝑨𝑶𝑨 = 𝑨𝑰 + 𝑹𝑨 (𝑳𝒆𝒕 𝑹𝑨 𝒄𝒊𝒓𝒄𝒖𝒎𝒓𝒂𝒅𝒊𝒊 𝒐𝒇 𝚫𝑩𝑰𝑪) 
 

𝑷𝒓𝒐𝒐𝒇: 𝟏𝟖𝟎 −
𝑨 + 𝑩

𝟐
+ 𝟗𝟎 −

𝑪

𝟐
= 𝟐𝟕𝟎 −

𝑨 + 𝑩 + 𝑪

𝟐
= 𝟏𝟖𝟎 ⇒ 𝑨 − 𝑰 − 𝑶𝑨 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓 

𝑳𝒆𝒎𝒎𝒂𝟐: 

 𝑹𝑨 =
𝒂

𝟐 𝐜𝐨𝐬 (
𝑨

𝟐
)

  

𝑷𝒓𝒐𝒐𝒇:
𝒂

𝐬𝐢𝐧 (𝟏𝟖𝟎 −
𝑩+𝑪

𝟐
)

= 𝟐𝐑𝐀  ⇒ 𝐑𝐀 =
𝐚

𝟐 𝐜𝐨𝐬 (
𝑨

𝟐
)

 

𝑳𝒆𝒎𝒎𝒂 𝟑: 

𝐜𝐨𝐬𝟐  (
𝐀

𝟐
) =

𝒔(𝒔 − 𝒂)

𝒃𝒄
 

∑
𝒃 + 𝒄

𝑨𝑶𝑨. 𝑨𝑰 
= ∑

𝒃 + 𝒄

(𝑨𝑰 + 𝑹𝑨)𝑨𝑰
= ∑

𝒃 + 𝒄
𝒓𝟐

𝐬𝐢𝐧(
𝑨

𝟐
)

+
𝒂𝒓

𝟐𝐬𝐢𝐧(
𝑨

𝟐
).𝐜𝐨𝐬(

𝑨

𝟐
)

= ∑
(𝒃 + 𝒄) 𝐬𝐢𝐧𝟐 (

𝑨

𝟐
)

𝒓𝟐 +
𝒂𝒓

𝟐
. 𝐭𝐚𝐧 (

𝑨

𝟐
)

= 

 

= ∑
(𝒃 + 𝒄) 𝐬𝐢𝐧𝟐 (

𝑨

𝟐
)

𝒓𝟐 +
𝒂𝒓𝟐

𝟐
.

𝟏

𝒔−𝒂

= ∑
(𝒃 + 𝒄) 𝐬𝐢𝐧𝟐 (

𝑨

𝟐
)

𝒓𝟐 (𝟏 +
𝒂

𝟐(𝒔−𝒂)
)

= ∑
(𝒃 + 𝒄) 𝐬𝐢𝐧𝟐 (

𝑨

𝟐
) . 𝟐(𝒔 − 𝒂)

𝒓𝟐(𝟐𝒔 − 𝟐𝒂 + 𝒂)
= 

 

= ∑
𝟐𝐬(𝐬 − 𝐚) 𝐬𝐢𝐧𝟐 (

𝑨

𝟐
)

𝒔𝒓𝟐
= ∑

𝟐𝒃𝒄 𝐜𝐨𝐬𝟐 (
𝑨

𝟐
) 𝐬𝐢𝐧𝟐 (

𝑨

𝟐
)

𝒔𝒓𝟐
= 

= ∑
𝒃𝒄 (𝟐𝐬𝐢𝐧 (

𝑨

𝟐
) . 𝐜𝐨𝐬 (

𝑨

𝟐
))

𝟐

𝟐𝒔𝒓𝟐
= ∑

𝒃𝒄 𝐬𝐢𝐧𝟐(𝑨)

𝟐𝒔𝒓𝟐
= 

 

= ∑
𝒃𝒄𝒂𝟐

𝟖𝒔𝑹𝟐𝒓𝟐 
=

𝒂𝒃𝒄

𝟖𝒔𝑹𝟐𝒓𝟐
. ∑𝒂 =

𝒔

𝒓𝑹
≥

𝟑√𝟑

𝑹
.   

 

𝑨𝒈𝒂𝒊𝒏,
𝒔

𝒓𝑹
≤

𝒔

𝟐𝒓𝟐
. 


