
 

JP.580 If 𝒂, 𝒃 ≥ 𝟎; 𝒙 ∈ (𝟎,
𝝅

𝟐
) then: 

[𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒂 + 𝟐𝒃]
+
[𝟐𝒃 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒄 + 𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒃 + 𝟐𝒄]
+
[𝟐𝒄 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒂 + 𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒄 + 𝟐𝒂]
≥ 𝟑 

[*] – great integer function. 

Proposed by Daniel Sitaru – Romania  

Solution by proposer 

𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙 − 𝟏 < [𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] 

𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙 − 𝟏 < [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙] 

By adding: 

𝟐𝒂 + 𝟐𝒃 + 𝐬𝐢𝐧𝟐 𝒙 + 𝐜𝐨𝐬𝟐 𝒙 − 𝟐 < [𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙] 

𝟐𝒂 + 𝟐𝒃 + 𝟏 − 𝟐 < [𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙] 

𝟐𝒂 + 𝟐𝒃 − 𝟏 < [𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙] 

[𝟐𝒂 + 𝟐𝒃 − 𝟏] < [[𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙]] 

[𝟐𝒂 + 𝟐𝒃] ≤ [𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙] 

[𝟐𝒂+𝐬𝐢𝐧𝟐 𝒙]+[𝟐𝒃+𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒂+𝟐𝒃]
≥ 𝟏           (1) 

Analogous: 

[𝟐𝒃+𝐬𝐢𝐧𝟐 𝒙]+[𝟐𝒄+𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒃+𝟐𝒄]
≥ 𝟏       (2) 

[𝟐𝒄+𝐬𝐢𝐧𝟐 𝒙]+[𝟐𝒂+𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒄+𝟐𝒂]
≥ 𝟏       (3) 

By adding (1); (2); (3): 

 

[𝟐𝒂 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒃 + 𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒂 + 𝟐𝒃]
+
[𝟐𝒃 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒄 + 𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒃 + 𝟐𝒄]
+ 

+
[𝟐𝒄 + 𝐬𝐢𝐧𝟐 𝒙] + [𝟐𝒂 + 𝐜𝐨𝐬𝟐 𝒙]

[𝟐𝒄 + 𝟐𝒂]
≥ 𝟑 

 


