
 
If 𝒂, 𝒃, 𝒄, 𝒅, 𝒆 > 𝟎 then: 

𝒂 + 𝒃 + 𝒄

𝒅 + 𝒆
+
𝒃 + 𝒄 + 𝒅

𝒆 + 𝒂
+
𝒄 + 𝒅 + 𝒆

𝒂 + 𝒃
+
𝒅 + 𝒆 + 𝒂

𝒃 + 𝒄
+
𝒆 + 𝒂 + 𝒃

𝒄 + 𝒅
≥
𝟏𝟓

𝟐
 

(Vasic’s variant) 

Proposed by Daniel Sitaru – Romania  

Solution 1 by Serban George Florin-Romania 

𝒂 + 𝒃 + 𝒄

𝒅 + 𝒆
+ 𝟏 +

𝒃 + 𝒄 + 𝒅

𝒆 + 𝒂
+ 𝟏 +

𝒄 + 𝒅 + 𝒆

𝒂 + 𝒃
+ 𝟏 + 

+
𝒅 + 𝒆 + 𝒂

𝒃 + 𝒄
+ 𝟏 +

𝒆 + 𝒂 + 𝒃

𝒄 + 𝒅
+ 𝟏 ≥

𝟏𝟓

𝟐
+ 𝟓 

𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆

𝒅 + 𝒆
+
𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆

𝒆 + 𝒂
+
𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆

𝒂 + 𝒃
+ 

+
𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆

𝒃 + 𝒄
+
𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆

𝒄 + 𝒅
≥
𝟏𝟓 + 𝟏𝟎

𝟐
=
𝟐𝟓

𝟐
 

(𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆) (
𝟏

𝒅 + 𝒆
+

𝟏

𝒆 + 𝒂
+

𝟏

𝒂 + 𝒃
+

𝟏

𝒃 + 𝒄
+

𝟏

𝒄 + 𝒅
) ≥

𝟐𝟓

𝟐
 

(𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆) (
𝟏

𝒅 + 𝒆
+

𝟏

𝒆 + 𝒂
+

𝟏

𝒂 + 𝒃
+

𝟏

𝒃 + 𝒄
+

𝟏

𝒄 + 𝒅
) ≥ 

≥
𝑩𝒆𝒓𝒈𝒔𝒕𝒓𝒐𝒎

(𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆) ⋅
(𝟏 + 𝟏 + 𝟏 + 𝟏 + 𝟏)𝟐

𝒅 + 𝒆 + 𝒆 + 𝒂 + 𝒂 + 𝒃 + 𝒃 + 𝒄 + 𝒄 + 𝒅
= 

=
𝟐𝟓(𝒂+𝒃+𝒄+𝒅+𝒆)

𝟐𝒂+𝟐𝒃+𝟐𝒄+𝟐𝒅+𝟐𝒆
=

𝟐𝟓(𝒂+𝒃+𝒄+𝒅+𝒆)

𝟐(𝒂+𝒃+𝒄+𝒅+𝒆)
=

𝟐𝟓

𝟐
, true 

⇒
𝒂+ 𝒃+ 𝒄

𝒅 + 𝒆
+
𝒃 + 𝒄 + 𝒅

𝒆 + 𝒂
+
𝒄 + 𝒅 + 𝒆

𝒂 + 𝒃
+
𝒅 + 𝒆 + 𝒂

𝒃 + 𝒄
+
𝒆 + 𝒂 + 𝒃

𝒄 + 𝒅
≥
𝟏𝟓

𝟐
, (∀)𝒂, 𝒃, 𝒄, 𝒅, 𝒆 > 𝟎 

Equality is if 𝒂 = 𝒃 = 𝒄 = 𝒅 = 𝒆. 

Solution 2 by Tapas Das-India 

Let (𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆) = 𝒙 

∴ 𝑳𝑯𝑺 =
𝒂 + 𝒃 + 𝒄

𝒙 − (𝒂 + 𝒃 + 𝒄)
+

𝒃 + 𝒄 + 𝒅

𝒙 − (𝒃 + 𝒄 + 𝒅)
+

𝒄 + 𝒅 + 𝒆

𝒙 − (𝒄 + 𝒅 + 𝒆)
+ 

+
𝒅+ 𝒆 + 𝒂

𝒙 − (𝒅 + 𝒆 + 𝒂)
+

𝒆 + 𝒂 + 𝒃

𝒙 − (𝒆 + 𝒂 + 𝒃)
 

Let 𝒇(𝒑) =
𝒑

𝒙−𝒑
, 𝒑 > 𝟎  



 

∴ 𝒇′(𝒑) =
𝒙

(𝒙 − 𝒑)𝟐
∴ 𝒇′′(𝒑) =

𝟐𝒙

(𝒙 − 𝒑)𝟑
> 𝟎 

∴ 𝒇 is convex, using Jensen inequality 

𝒇(𝒂 + 𝒃 + 𝒄) + 𝒇(𝒃 + 𝒄 + 𝒅) + 𝒇(𝒄 + 𝒅 + 𝒆) + 𝒇(𝒅 + 𝒆 + 𝒂) + 𝒇(𝒆 + 𝒂 + 𝒃) ≥ 

≥ 𝟓𝒇(
𝟑𝒂 + 𝟑𝒃 + 𝟑𝒄 + 𝟑𝒅 + 𝟑𝒆

𝟓
) = 𝟓𝒇 (

𝟑𝒙

𝟓
) = 𝟓 ⋅

𝟑𝒙
𝟓

𝒙 −
𝟑𝒙
𝟓

= 𝟓 ×
𝟑

𝟐
=
𝟏𝟓

𝟐
 

Solution 3 by Sakthi Vel-India 

𝒂 + 𝒃 + 𝒄

𝒅 + 𝒆
=
𝒂 + 𝒃 + 𝒄

𝒅 + 𝒆
+
𝒅 + 𝒆

𝒅 + 𝒆
− 𝟏 =

𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆

𝒅 + 𝒆
− 𝟏 

∑
𝒂+𝒃+ 𝒄

𝒅 + 𝒆
𝒄𝒚𝒄

= (𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆)∑
𝟏

𝒅 + 𝒆
𝒄𝒚𝒄

− 𝟓 

≥ (𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆)
(𝟏 + 𝟏 + 𝟏 + 𝟏 + 𝟏)𝟐

𝟐(𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆)
− 𝟓 =

𝟐𝟓

𝟐
− 𝟓 =

𝟏𝟓

𝟐
 

 

 


