
 
JP.606 Solve the following equation: 

𝟐𝟎𝟏𝟔𝟐−𝒙
𝟐
+ 𝟐𝟎𝟏𝟔𝟐𝟎𝟏𝟕𝒙

𝟐−𝟒√𝒙−𝟐𝟎𝟏𝟑 = 𝟐𝟎𝟏𝟕 

Proposed by Adrian Gobej – Romania  

Solution by proposer 

Conditions 𝒙 ∈ [𝟎;+∞). LHS can be written: 

𝑬(𝒙) = 𝟐𝟎𝟏𝟔 ⋅ 𝟐𝟎𝟏𝟔𝟏−𝒙
𝟐
+ 𝟐𝟎𝟏𝟔𝟐𝟎𝟏𝟕𝒙

𝟐−𝟒√𝒙−𝟐𝟎𝟏𝟑 = 

= 𝟐𝟎𝟏𝟔𝟏−𝒙
𝟐
+ 𝟐𝟎𝟏𝟔𝟏−𝒙

𝟐
+⋯+ 𝟐𝟎𝟏𝟔𝟏−𝒙

𝟐
⏟                          

𝟐𝟎𝟏𝟔 𝒕𝒆𝒓𝒎𝒔

+ 𝟐𝟎𝟏𝟔𝟐𝟎𝟏𝟕𝒙
𝟐−𝟒√𝒙−𝟐𝟎𝟏𝟑⏟              

𝟏 𝒕𝒆𝒓𝒎

≥
𝑨𝑴≥𝑮𝑴

 

≥
𝑨𝑴≥𝑮𝑴

𝟐𝟎𝟏𝟕 √𝟐𝟎𝟏𝟔
𝟏−𝒙𝟐 ⋅ 𝟐𝟎𝟏𝟔𝟏−𝒙

𝟐
⋅ … ⋅ 𝟐𝟎𝟏𝟔𝟏−𝒙

𝟐
⏟                        

𝟐𝟎𝟏𝟔 𝒕𝒆𝒓𝒎𝒔

⋅ 𝟐𝟎𝟏𝟔𝟐𝟎𝟏𝟕𝒙
𝟐−𝟒√𝒙−𝟐𝟎𝟏𝟑𝟐𝟎𝟏𝟕 = 

= 𝟐𝟎𝟏𝟕 √𝟐𝟎𝟏𝟔𝟐𝟎𝟏𝟔−𝟐𝟎𝟏𝟔𝒙
𝟐
⋅ 𝟐𝟎𝟏𝟔𝟐𝟎𝟏𝟕𝒙

𝟐−𝟒√𝒙−𝟐𝟎𝟏𝟑
𝟐𝟎𝟏𝟕

= 

= 𝟐𝟎𝟏𝟕 √𝟐𝟎𝟏𝟔𝟐𝟎𝟏𝟔−𝟐𝟎𝟏𝟔𝒙
𝟐+𝟐𝟎𝟏𝟕𝒙𝟐−𝟒√𝒙−𝟐𝟎𝟏𝟑

𝟐𝟎𝟏𝟕
= 

= 𝟐𝟎𝟏𝟕 √𝟐𝟎𝟏𝟔𝒙
𝟐−𝟒√𝒙+𝟑

𝟐𝟎𝟏𝟕
 (𝑹𝟏) 

As 𝒙𝟐 − 𝟒√𝒙 + 𝟑 =
𝒏𝒐𝒕 √𝒙=𝒕

𝒕𝟒 − 𝟒𝒕 + 𝟑 = (𝒕 − 𝟏)𝟐(𝒕𝟐 + 𝟐𝒕 − 𝟑) = (returning to the 

notation)= (√𝒙 − 𝟏)
𝟐
(𝒙 + 𝟐√𝒙 − 𝟑) we obtain using (𝑹𝟏): 

𝑬(𝒙) ≥ 𝟐𝟎𝟏𝟕 √𝟐𝟎𝟏𝟔(√𝒙−𝟏)
𝟐
(𝒙+𝟐√𝒙+𝟑)

𝟐𝟎𝟏𝟕

𝑨𝒔 (√𝒙 − 𝟏)
𝟐
≥ 𝟎

𝒙+ 𝟐√𝒙 + 𝟑 = (√𝒙 + 𝟏)
𝟐
+ 𝟐 ≥ 𝟐

} ⇒ (√𝒙 − 𝟏)
𝟐
(𝒙 + 𝟐√𝒙 + 𝟑) ≥ 𝟎

}
 
 

 
 

⇒ 

⇒ 𝑬(𝒙) ≥ 𝟐𝟎𝟏𝟕 √𝟐𝟎𝟏𝟔𝟎
𝟐𝟎𝟏𝟕

= 𝟐𝟎𝟏𝟕. 

As in the previous inequalities we have equality if and only if 𝒙 = 𝟏 ⇒ 𝒙 = 𝟏 is a unique 

solution of the given equation. 

 


