
 

Solve for real numbers : 

{(x+1)(x2+1)} = x3, where {x} is fractional part of x. 

Proposed by Neculai Stanciu-Romania 

Solution by Abhinav Rawat-Dehradun-India 

∵ 0 ≤ {y} < 1  ∀ y ∈ R : 0 ≤ x3 < 1  ⇒  0 ≤ x < 1        ⋯ (i) 

Case 1 : x = 0,  LHS = {1·1} = 0,        RHS = 0 

∴ x = 0 is a solution. 

Case 2 : 0 < x < 1, {(x+1)(x2+1)} = {x3 + x2 + x + 1} = {x3 + x2 + x} 

∵ 0 < x < 1 ⇒ 0 < x3 < 1, ∴ x3 = {x3}⇒ {x3 + x2 + x} = {x3} 

x2 + x = α,        α ∈ Z+ 

Now 0 < x < 1 and 0 < x2 < 1, so  0 < x2 + x < 2  ⇒  x2 + x = 1  ⇒  x = (−1 ± √5)/2 

∴ 0 < x < 1  ⇒  x = (√5 − 1)/2 

∴  x ∈ {0, (√5 − 1)/2}   


