
 
Let 𝒂, 𝒃, 𝒄 ≥ 𝟎 and 𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂 > 𝟎. Prove that: 

𝟏

(𝒂 + √𝒂𝒃 + 𝒃)
𝟐 +

𝟏

(𝒄 + √𝒄𝒃 + 𝒃)
𝟐 +

𝟏

(𝒂 + √𝒂𝒄 + 𝒄)
𝟐 ≥

𝟏

𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂
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By AM-GM we have: √𝒂𝒃 ≤
𝒂+𝒃

𝟐
 

⇒
𝟏

(𝒂+√𝒂𝒃+𝒃)
𝟐 ≥

𝟏

(𝒂+
𝒂+𝒃

𝟐
+𝒃)

𝟐 =
𝟒

𝟗(𝒂+𝒃)𝟐
 (and analogs) 

⇒
𝟏

(𝒂 + √𝒂𝒃 + 𝒃)
𝟐 +

𝟏

(𝒄 + √𝒄𝒃 + 𝒃)
𝟐 +

𝟏

(𝒂 + √𝒂𝒄 + 𝒄)
𝟐

≥
𝟒

𝟗
[

𝟏

(𝒂 + 𝒃)𝟐
+

𝟏

(𝒄 + 𝒃)𝟐
+

𝟏

(𝒂 + 𝒄)𝟐
] ; 

So that we need to prove: 
𝟒

𝟗
[

𝟏

(𝒂 + 𝒃)𝟐
+

𝟏

(𝒄 + 𝒃)𝟐
+

𝟏

(𝒂 + 𝒄)𝟐
] ≥

𝟏

𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂
; 

⇔ (𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂) [
𝟏

(𝒂 + 𝒃)𝟐
+

𝟏

(𝒄 + 𝒃)𝟐
+

𝟏

(𝒂 + 𝒄)𝟐
] ≥

𝟗

𝟒
. 

Which is true because this is Iran Inequality 1996. Proved. 
 

 


