
 
www.ssmrmh.ro 

1 RMM-ABOUT AN INEQUALITY BY HOANG LE NHAT TUNG-IV 

 

ABOUT AN INEQUALITY BY HOANG LE NHAT TUNG-IV 

By Marin Chirciu-Romania 

Edited by Florică Anastase-Romania 

Note. 

For � = � we obtain Problem SP.333-RMM, proposed by Hoang Le Nhat 

Tung-Hanoi-Vietnam. 

If �, �, � > �, � + � + � = � and � ∈ � find the minimum of expression: 
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Proposed by Marin Chirciu-Romania 

Solution. Lemma 1. If �, �, � > �, � + � + � = � and � ∈ � then: 
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Proof. Using BCS inequality, we have:  
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; (1) 

Applying Weighted Jensen Inequality for �: (0, ∞) → ℝ, �(�) =
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 convex function, we get: 

��(�) + ��(�) + ��(�)

� + � + �
≥ � �

�� + �� + ��

� + �
� , � =

�

3
, � =

�

3
, � =

�

3
, � + � + � = 1 

� = (� + 1)(�� + �), � = (� + 1)(�� + �), � = (� + 1)(�� + �) → 

�
�

3
��(� + 1)(�� + �)�

���

≥ � ��
�

3
(� + 1)(�� + �)

���

� ⇔ 

�
�

3
⋅

1

�(� + 1)(�� + �)
���

≥
1

�∑
�
3

(� + 1)(�� + �)

⇔ 

�
�

3
⋅

1

�(� + 1)(�� + �)
���

≥
1

�1
3

(� + 1)�(�� + �� + ��)

⇔ 



 
www.ssmrmh.ro 

2 RMM-ABOUT AN INEQUALITY BY HOANG LE NHAT TUNG-IV 

 

�
�

�(� + 1)(�� + �)
���

≥
3√3

�(� + 1)�(�� + �� + ��)
⇔ 

�
�

�(� + 1)(�� + �)
���

≥
3√3

(� + 1)�(�� + �� + ��)
; (2) 

From (1),(2) it follows that: 
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Equality holds if and only if � = � = � = 1. 

Lemma 2. If �, �, � > �, � + � + � = � then ∏(� + �) ≥
�

�
(�� + �� + ��) 

Proof. Using inequality: If �, �, � > � then � ∏(� + �) ≥ �(� + � + �)(�� + �� + ��) 

Neculai Stanciu 
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Therefore, ���{�} =
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, when � = � = � = 1. 
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