
Answer on Question #78459 – Math – Algebra 

Question 

 

Prove that  

1

2
(𝑥 + 𝑦 + 𝑧) ≤

𝑥2

𝑦 + 𝑧
+

𝑦2

𝑥 + 𝑧
+

𝑧2

𝑥 + 𝑦
 for 𝑥, 𝑦, 𝑧 > 0 

Solution 

Use Cauchy-Buniakowsky-Schwarz inequality 

(𝑎1
2 + 𝑎2

2 + ⋯ + 𝑎𝑛
2)(𝑏1

2 + 𝑏2
2 + ⋯ + 𝑏𝑛

2) ≥ (𝑎1𝑏1 + 𝑎2𝑏2 + ⋯ + 𝑎𝑛𝑏𝑛)2 

with equality if and only if  
𝑎1

𝑏1
=  

𝑎2

𝑏2
= ⋯ =  

𝑎𝑛

𝑏𝑛
  

Then 

[(𝑦 + 𝑧) + (𝑥 + 𝑧) + (𝑥 + 𝑦)] × [
𝑥2

𝑦 + 𝑧
+

𝑦2

𝑥 + 𝑧
+

𝑧2

𝑥 + 𝑦
] ≥ 

≥ (√𝑦 + 𝑧 ∙
𝑥

√𝑦 + 𝑧
+ √𝑥 + 𝑧 ∙

𝑦

√𝑥 + 𝑧
+ √𝑥 + 𝑦 ∙

𝑧

√𝑥 + 𝑦
)

2

 

Divide each side by 2(𝑥 + 𝑦 + 𝑧) 

𝑥2

𝑦 + 𝑧
+

𝑦2

𝑥 + 𝑧
+

𝑧2

𝑥 + 𝑦
≥

𝑥 + 𝑦 + 𝑧

2
 

Equality if and only if 
𝑥

𝑦 + 𝑧
=

𝑦

𝑥 + 𝑧
=

𝑧

𝑥 + 𝑦
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