
 
If 𝒙, 𝒚, 𝒛 > 𝟎, 𝒙𝒚𝒛 = 𝟏 then: 

𝒙

√𝒚𝟐 + 𝒛
+  

𝒚

√𝒛𝟐 + 𝒙
+  

𝒛

√𝒙𝟐 + 𝒚
≥

𝟑√𝟐

𝟐
 

Proposed by Shirvan Tahirov-Azerbaijan 

Solution by Hai Duong-Vietnam 

Let be 𝒇, 𝒈: ℝ+
∗ 𝑿ℝ+

∗ 𝑿ℝ+
∗ ⟶ ℝ+

∗  

𝒈(𝒙, 𝒚, 𝒛) = 𝟑√
𝒙𝒚𝒛

√(𝒚𝟐 + 𝒛)(𝒛𝟐 + 𝒙)(𝒙𝟐 + 𝒚)

𝟑
, 𝒇(𝒙, 𝒚, 𝒛) =

𝒙

√𝒚𝟐 + 𝒛
+  

𝒚

√𝒛𝟐 + 𝒙
+  

𝒛

√𝒙𝟐 + 𝒚
 

𝒇(𝒙, 𝒚, 𝒛) =
𝒙

√𝒚𝟐 + 𝒛
+  

𝒚

√𝒛𝟐 + 𝒙
+ 

𝒛

√𝒙𝟐 + 𝒚
≥⏞

𝑨𝑴−𝑮𝑴

 

≥ 𝟑√
𝒙𝒚𝒛

√(𝒚𝟐 + 𝒛)(𝒛𝟐 + 𝒙)(𝒙𝟐 + 𝒚)

𝟑
= 𝒈(𝒙, 𝒚, 𝒛) 

𝒇(𝒙, 𝒚, 𝒛) ≥ 𝒈(𝒙, 𝒚, 𝒛) (𝟏) 

𝟑√𝟐

𝟐
=

𝟑

√𝟏 + √𝒙𝒚𝒛𝟑

= 𝟑
√

𝟏

√(𝟏 + √𝒙𝒚𝒛𝟑 )
𝟑

𝟑 ≥⏞
𝑯𝑶𝑳𝑫𝑬𝑹

𝟑√
𝟏

√(𝒚𝟐 + 𝒛)(𝒛𝟐 + 𝒙)(𝒙𝟐 + 𝒚)

𝟑
= 

= 𝟑√
𝒙𝒚𝒛

√(𝒚𝟐 + 𝒛)(𝒛𝟐 + 𝒙)(𝒙𝟐 + 𝒚)

𝟑
= 𝒈(𝒙, 𝒚, 𝒛) ⟹ 𝑴𝒂𝒙𝒈(𝒙, 𝒚, 𝒛) =

𝟑√𝟐

𝟐
(𝟐) 

By (𝟏), (𝟐): 

𝒙

√𝒚𝟐 + 𝒛
+  

𝒚

√𝒛𝟐 + 𝒙
+  

𝒛

√𝒙𝟐 + 𝒚
≥

𝟑√𝟐

𝟐
 

Equality holds for 𝒙 = 𝒚 = 𝒛 = 𝟏 


