
 
JP.595 Find 𝒙, 𝒚, 𝒛 > 𝟏 such that: 

∑
𝐥𝐨𝐠𝟐 𝒙

𝐥𝐨𝐠𝟐
𝟔 𝒙 + 𝐥𝐨𝐠𝟐

𝟑 𝒚 + 𝐥𝐨𝐠𝟐
𝟑 𝒛

𝒄𝒚𝒄

=
𝟏

𝟐𝟕
(∑𝐥𝐨𝐠𝟐 𝒙

𝒄𝒚𝒄

)

𝟑

 

Proposed by Daniel Sitaru – Romania  

Solution by proposer 

Denote: 𝒂 = 𝐥𝐨𝐠𝟐 𝒙 ; 𝒃 = 𝐥𝐨𝐠𝟐 𝒚 ; 𝒄 = 𝐥𝐨𝐠𝟐 𝒛 

𝒙, 𝒚, 𝒛 > 𝟏 ⇒ 𝒂,𝒃, 𝒄 > 𝟎 

∑
𝐥𝐨𝐠𝟐 𝒙

𝐥𝐨𝐠𝟐
𝟔 𝒙 + 𝐥𝐨𝐠𝟐

𝟑 𝒚 + 𝐥𝐨𝐠𝟐
𝟑 𝒛

𝒄𝒚𝒄

=∑
𝒂

𝒂𝟔 + 𝒃𝟑 + 𝒄𝟑
𝒄𝒚𝒄

≤ 

≤
𝑨𝑴−𝑮𝑴

∑
𝒂

𝟑√𝒂𝟔 ⋅ 𝒃𝟑 ⋅ 𝒄𝟑
𝟑

𝒄𝒚𝒄

=
𝟏

𝟑
∑

𝒂

𝒂𝟐𝒃𝒄
𝒄𝒚𝒄

=
𝟏

𝟑
∑

𝟏

𝒂𝒃𝒄
𝒄𝒚𝒄

=
𝟏

𝟑
⋅
𝟑

𝒂𝒃𝒄
=

𝟏

𝒂𝒃𝒄
≤ 

≤
𝑮𝑴−𝑯𝑴 𝟏

(
𝟑

𝟏
𝒂 +

𝟏
𝒃
+
𝟏
𝒄

)

𝟑 =
𝟏

𝟐𝟕
⋅ (
𝟏

𝒂
+
𝟏

𝒃
+
𝟏

𝒄
)
𝟑

= 

=
𝟏

𝟐𝟕
(𝐥𝐨𝐠𝒙 𝟐 + 𝐥𝐨𝐠𝒚 𝟐 + 𝐥𝐨𝐠𝒛 𝟐)

𝟑
=

𝟏

𝟐𝟕
(∑𝐥𝐨𝐠𝒙 𝟐

𝒄𝒚𝒄

)

𝟑

 

Equality holds for: 

{
𝒂𝟔 = 𝒃𝟑 = 𝒄𝟑

𝒃𝟔 = 𝒄𝟑 = 𝒂𝟑

𝒄𝟔 = 𝒂𝟑 = 𝒃𝟑
⇒ 𝒂 = 𝒃 = 𝒄 = 𝟏 ⇒ 𝐥𝐨𝐠𝟐 𝒙 = 𝐥𝐨𝐠𝟐 𝒚 = 𝐥𝐨𝐠𝟐 𝒛 ⇒ 𝒙 = 𝒚 = 𝒛 = 𝟐 


