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Normal iteration

F A, ρ(A) ≡ |λmax| < 1

F x(i+1) = A x(i), i = 0, 1, 2, . . .

F ‖x(i)‖ → 0

F limi→∞
1
i log ‖x(i)‖ exists

F call this the convergence rate

F convergence time = 1/(convergence rate)
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Delayed iteration 1

F Suppose each component of x is out-of-date by an exponen-
tially distributed time.

F Then we expect convergence to be slower, but how much
slower?
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Delayed iteration 2
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Levy stable distributions 1

F Theorem: if a pdf f has the form

f(x) =
1
2π

∫ ∞
−∞

φ(q) exp(−iqx) dq

where

log φα,β,µ,γ(x) =
{

µiq−γ|q|α[1−iβ sign(q) tan(πα/2)] α 6= 1
µiq−γ|q|[1+(2/π)iβ sign(q) log |q|] α = 1

then if X ∼ φ and Y ∼ φ are independent, X+Y has a
distribution from the same family
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Levy stable distributions 2

F Example: α = 2, β = 0 gives a Gaussian

F Example: α = 1, β = 0 gives a Lorentzian

F Problem: if X and Y are Poisson, so is X+Y . But for this
case

φ(q) = µ(exp(iq)−1)
which does not have the required form
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