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JP.033. Let ࢈,ࢇ,  be positive real numbers such that ࢉ

ࢉ࢈√ࢇ + ࢇࢉ√࢈ + ࢈ࢇ√ࢉ + ૛ࢉ࢈ࢇ = ૚ 

Prove that 
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+
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≥ ૛(ࢇ + ࢈ +  (ࢉ

Proposed by Nguyen Viet Hung – Hanoi – Vietnam  

Solution by Kevin Soto Palacios – Huarmey – Peru  

Siendo ࢈,ࢇ,  :números reales positivos de tal manera que ࢉ

ࢉ࢈√ࢇ + ࢉࢇ√࢈ + ࢈ࢇ√ࢉ + ૛ࢉ࢈ࢇ = ૚ 

Probar que: √ࢉ࢈
ࢇ

+ ࢉࢇ√
࢈

+ ࢈ࢇ√
ࢉ
≥ ૛(ࢇ + ࢈ +  (A) … (ࢉ

Siendo: ࡭ + ࡮ + ࡯ = ࣊. En un triángulo ࡯࡮࡭, se cumple: 

࡭૛ܛܗ܋ + ࡮૛ܛܗ܋ + ૛ܛܗ܋ ࡯ + ૛ ࡭ܛܗ܋ ࡮ܛܗ܋ ࡯ܛܗ܋ = ૚ 

⇒ Sea:ࢉ࢈√ࢇ = ࢉࢇ√࢈ ,࡭૛ܛܗ܋ = ࡮૛ܛܗ܋ ࢈ࢇ√ࢉ, = ૛ܛܗ܋  ,࡯

ࢉ࢈ࢇ = ࡭ܛܗ܋ ࡮ܛܗ܋ ࡯ܛܗ܋ >  (acutángulo ࢤ) 0

Por lo tanto: 

ࢇ =
࡭૜ܛܗ܋

࡮ܛܗ܋ ࡯ܛܗ܋
> 0, 

࢈ =
࡮૜ܛܗ܋

࡭ܛܗ܋ ࡯ܛܗ܋ > 0, 

ࢉ =
૜ܛܗ܋ ࡯

࡭ܛܗ܋ ࡮ܛܗ܋
> 0 

La desigualdad es equivalente en … (A): 

⇒ ૛ܛܗ܋ ૛ܛܗ܋࡮ ࡯
૝ܛܗ܋ ࡭

+ ૛ܛܗ܋ ૛ܛܗ܋࡭ ࡯
૝ܛܗ܋ ࡮

+ ૛ܛܗ܋ ࡭ ૛ܛܗ܋ ࡮
૝ܛܗ܋ ࡯

≥ ૛ ૜ܛܗ܋ ࡭
ܛܗ܋࡮ܛܗ܋ ࡯

+ ૛ ૜ܛܗ܋ ࡮
ܛܗ܋ ܛܗ܋࡭ ࡯

+ ૛ ૜ܛܗ܋ ࡯
࡮ܛܗ܋࡭ܛܗ܋
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De la siguiente desigualdad para todos ࢞,࢟,  números reales, se cumple en ࢠ

un triángulo ࡯࡮࡭: 

࢞૛ + ࢟૛ + ૛ࢠ ≥ ૛࢞࢟࡭ܛܗ܋+ ૛࢟ࢠ ࡮ܛܗ܋ + ૛࢞ࢠ  ࡯ܛܗ܋

Siendo: 

࢞ = ܛܗ܋࡭ܛܗ܋ ࡯
࡮૛ܛܗ܋

> ݕ,0 = ܛܗ܋ ࡮ ࡭ܛܗ܋
૛ܛܗ܋ ࡯

> 0, ݖ = ࡮ܛܗ܋ ܛܗ܋ ࡯
૛ܛܗ܋ ࡭

> 0  (acutángulo ࢤ) →

Se obtiene: ⇒ ૛ܛܗ܋ ૛ܛܗ܋࡮ ࡯
૝ܛܗ܋ ࡭

+ ૛ܛܗ܋ ࡭ ૛ܛܗ܋ ࡯
૝ܛܗ܋ ࡮

+ ૛ܛܗ܋ ૛ܛܗ܋࡭ ࡮
૝ܛܗ܋ ࡯

≥ 

≥ ૛ ૜ܛܗ܋ ࡭
࡯ܛܗ܋࡮ܛܗ܋

+ ૛ ૜ܛܗ܋ ࡮
࡭ܛܗ܋ ࡯ܛܗ܋

+ ૛ ૜ܛܗ܋ ࡯
࡭ܛܗ܋ ࡮ܛܗ܋

 … (LQQD) 

 


