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The diffusion equation with Caputo derivative was discussed. The Caputo
derivative is inherently nonlocal in time with history dependence, which makes the crucial
differences between fractional models and classical models. What about the unique continuation (UC)?

There is not affirmative answer to this problem except for some special cases. By using Theta
function method and Laplace transform argument, we gave a classical type unique continuation, say,
the vanishment of a solution to a the fractional diffusion equation in an open subset implies its
vanishment in the whole domain provided the solution vanishes on the whole boundary.

We also considered an inverse problem in determining the fractional order. By exploiting the
integral equation of the solution u to the our problem, and carrying out the inversion Laplace
transforms, we verified the Lipschitz continuous dependency of the fractional order with respect to
the overposed data.
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