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Fractal properties will be discussed, inherent in the solutions of the Cauchy initial value
problem posed for Schrödinger type equations with the periodic initial data

∂tψ = P (∂x)ψ, ψ(t, x)|t=0 = f(x) ∼
∑

n

f̂ne
2πinx .

Here, ∂t, ∂x denote the Schrödinger differential operators, e. g. ∂t := 1
i

∂
∂t

, and P is an algebraic
polynomial with the real coefficients.

These properties, in particular, include the Talbot’s effect of optical diffraction on the peri-
odic grating. They are also directly related with differentiability (and non-differentiability) of
functions of the type

Fr(t, x) :=
∑

n 6=0

eπi(tnr+2nx)

πinr
, r ∈ N, (t, x) ∈ R2.

For r = 2, the function

R(t) := <F2(t, 0) =
2

π

∞∑
1

sin πn2t

n2

was proposed by B. Riemann as a plausible example of a continuous and nowhere differentiable
function.

1


