[nex6] Chebyshev’s inequality

Chebyshev’s inequality gives a rigorous relation between the standard deviation σ_X = √ ⟨X^2⟩ − ⟨X⟩^2 of the random variable X and the probability of deviations from the mean value ⟨X⟩ greater than a given magnitude a.

P [(x − ⟨X⟩)^2 > a^2] ≤ (σ_X a )_2

Prove Chebyshev’s inequality starting from the relation

P_Y (y) = ∫ dx δ(y − f(x))P_X (x) with f(x) = (x − ⟨X⟩)^2.