
 
 

If 𝒙, 𝒚, 𝒛 > 𝟏, 𝒎, 𝒏, 𝒑 ≥ 𝟏 then: 

(𝒙 − 𝟏)𝒎+𝒏+𝒑 + 𝒙𝒎+𝒏 + 𝒙𝒏+𝒑 + 𝒙𝒑+𝒎 + 𝟏 ≤ 𝒙𝒎+𝒏+𝒑 + 𝒙𝒎 + 𝒙𝒏 + 𝒙𝒑 
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We first show that 

𝒙𝒎 + 𝟏 ≤ (𝒙 + 𝟏)𝒎   ∀𝒙 > 𝟎, 𝒎 ≥ 𝟏 

Let 𝒇(𝒙) = 𝒙𝒎 + 𝟏 − (𝒙 + 𝟏)𝒎, 𝒙 ≥ 𝟎 ⇒ 𝒇′(𝒙) = 𝒎𝒙𝒎−𝟏 − 𝒎(𝒙 + 𝟏)𝒎−𝟏 ≤ 𝟎, 𝒙 > 𝟎 

⇒ 𝒇(𝒙) decreases on [𝟎, ∞) 

Thus, 𝒇(𝒙) ≤ 𝒇(𝟎)       ∀𝒙 > 𝟎 ⇒ 𝒙𝒎 + 𝟏 − (𝒙 + 𝟏)𝒎 ≤ 𝟎; ∀𝒙 > 𝟎 

⇒ (𝒙 − 𝟏)𝒎 + 𝟏 ≤ 𝒙𝒎; ∀𝒙 > 𝟏 ⇒ (𝒙 − 𝟏)𝒎 ≤ 𝒙𝒎 − 𝟏; ∀𝒙 > 𝟏, 𝒎 ≥ 𝟏 

Thus, for 𝒙 > 𝟏, 𝒎, 𝒏, 𝒑 ≥ 𝟏 

(𝒙 − 𝟏)𝒎(𝒙 − 𝟏)𝒏(𝒙 − 𝟏)𝒑 ≤ (𝒙𝒎 − 𝟏)(𝒙𝒏 − 𝟏)(𝒙𝒑 − 𝟏) 

⇒ (𝒙 − 𝟏)𝒎+𝒏+𝒑 ≤ 𝒙𝒎+𝒏+𝒑 − 𝒙𝒎+𝒏 − 𝒙𝒎+𝒑 − 𝒙𝒏+𝒑 + 𝒙𝒎 + 𝒙𝒏 + 𝒙𝒑 − 𝟏 

⇒ (𝒙 − 𝟏)𝒎+𝒏+𝒑 + 𝒙𝒎+𝒏 + 𝒙𝒎+𝒑 + 𝒙𝒏+𝒑 + 𝟏 ≤ 𝒙𝒎+𝒏+𝒑 + 𝒙𝒎 + 𝒙𝒏 + 𝒙𝒑 

 


