
 
In ∆𝑨𝑩𝑪 the following relationship holds: 
 

𝟏𝟑

𝟒
−

𝒓

𝟐𝑹
≤ ∑

𝒓𝒃𝒓𝒄

𝒘𝒂
𝟐

≤
𝟑𝑹

𝟐𝒓
 

 
Proposed by Marin Chirciu-Romania 

Solution by Tapas Das-India 
 

𝒘𝒂
𝟐 =

𝟒𝒃𝒄𝒔(𝒔 − 𝒂)

(𝒃 + 𝒄)𝟐
  

𝒓𝒃𝒓𝒄

𝒘𝒂
𝟐

=

𝑭𝟐

(𝒔−𝒃)(𝒔−𝒄)

𝟒𝒃𝒄𝒔(𝒔−𝒂)

(𝒃+𝒄)𝟐

=
𝑭𝟐

𝒔(𝒔 − 𝒂)(𝒔 − 𝒃)(𝒔 − 𝒄)
.
(𝒃 + 𝒄)𝟐

𝟒𝒃𝒄
=

(𝒃 + 𝒄)𝟐

𝟒𝒃𝒄
 

 
𝒓𝒃𝒓𝒄

𝒘𝒂
𝟐

=
(𝒃 + 𝒄)𝟐

𝟒𝒃𝒄
=

𝒂(𝒃 + 𝒄)𝟐

𝟒𝒂𝒃𝒄
=

𝒂(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐) + 𝟐𝒂𝒃𝒄 − 𝒂𝟑

𝟒𝒂𝒃𝒄
= 

=
𝟏

𝟒
(

𝒂(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐) − 𝒂𝟑

𝒂𝒃𝒄
+ 𝟐) 

 

 ∑
𝒓𝒃𝒓𝒄

𝒘𝒂
𝟐

=
𝟏

𝟒
(

(∑ 𝒂 . ∑ 𝒂𝟐 − ∑ 𝒂𝟑)

𝒂𝒃𝒄
+ 𝟔) = 

=
𝟏

𝟒
(

𝟐𝒔. 𝟐(𝒔𝟐 − 𝒓𝟐 − 𝟒𝑹𝒓) − 𝟐𝒔(𝒔𝟐 − 𝟑𝒓𝟐 − 𝟔𝑹𝒓)

𝟒𝑹𝒓𝒔
+ 𝟔) = 

=
𝟏

𝟒
(

𝒔𝟐 + 𝒓𝟐 + 𝟏𝟎𝑹𝒓

𝟐𝑹𝒓
) ≥

𝑮𝒆𝒓𝒓𝒆𝒕𝒔𝒏 𝟏

𝟒
(

𝟏𝟔𝑹𝒓 − 𝟓𝒓𝟐 + 𝒓𝟐 + 𝟏𝟎𝑹𝒓

𝟐𝑹𝒓
) = 

=
(𝟐𝟔𝑹𝒓 − 𝟒𝒓𝟐)

𝟖𝑹𝒓
=

𝟏𝟑

𝟒
−

𝒓

𝟐𝑹
 

 

∑
𝒓𝒃𝒓𝒄

𝒘𝒂
𝟐

=
𝟏

𝟒
∑

(𝒃 + 𝒄)𝟐

𝒃𝒄
=

𝟏

𝟒
∑ (

𝒃

𝒄
+

𝒄

𝒃
+ 𝟐) ≤

𝑩𝒂𝒏𝒅𝒊𝒍𝒂 & 𝐸𝑢𝑙𝑒𝑟
 
𝟏

𝟒
∑ (

𝑹

𝒓
+

𝑹

𝒓
) =

𝟑𝑹

𝟐𝒓
 

 
Equality holds for an equilateral triangle. 

 
 
 


