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The anomalous diffusion processes whose mean square displacement behaves like 〈∆x2〉 ∼
Cαt

α as t→∞ were found in many problems in the fields of science and engineering. For the
qualitative analysis of these problem, a macro-model named time-fractional diffusion equation
is derived by using the continuous time random walk, say

∂αt u(x, t)− ∂2xu(x, t) = 0, (x, t) ∈ (0, 1)× (0, T ], (1)

with the Caputo derivative that is usually defined by

∂αt φ(t) =
1

Γ(1− α)

∫ t

0

φ′(τ)

(t− τ)α
dτ.

The Caputo derivative is inherently nonlocal in time with a history dependence, there are crucial
differences between fractional models and classical models, for example, long-time asymptotic
behavior (e.g., [2]). However, a maximum principle in the usual setting still holds. Is there any
other property retained from the parabolic equations? What about the unique continuation
(UC)? There are not affirmative answers to this problem except for some special cases. [2]
asserted that the vanishment of a solution to a homogeneous problem in an open subset implies
its vanishment in the whole domain provided the solution vanishes on the whole boundary. [1]
obtained a UC by using a Carleman estimate providing the homogeneous initial value. Both of
these results are called as the weak UC because the homogeneous condition is imposed on the
boundary value or on the initial value, which is absent in the parabolic prototype.

In this talk, by using Theta function method and Laplace transform argument, we will give
a strong type unique continuation, say,

Theorem 1. Let T > 0 be constant and u ∈ C2([0, 1]× [0, T ]) satisfy the equation (1). Then

u(x, t) = 0, (x, t) ∈ [0, 1]× [0, T ]

provided that u ≡ 0 in I × [0, T ], where I is a non-empty subinterval of (0, 1).
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