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This is a joint work' with Huyuan Chen, Jiangzi Normal University, Nanchang, RPC.

We prove the existence of an initial trace 7, of a positive solution u to the semilinear
fractional diffusion equation (H)

Ou+ (—A)*u+ f(t,z,u) =0 in R% xRV,

where N > 1 where the operator (—A)® with a € (0,1) is the fractional Laplacian and
f:Ry xRN xR~ R is a Caratheodory function satisfying f(t,z,u)u > 0 for all (¢, z,u) €
Ry x RN x R. We define the regular set of the trace 7, as an open subset of R, C RY
carrving a nonnegative Radon measure v, such that

lim/ u(t,;r)C(a:)dx=/ Cdv V¢ € C3(RL),
R, R.

t—0

and the singular set S, = RN \ R, as the set points a such that

lim sup/ u(t, z)dr = o Vp > 0.
B,(a)

t—0

We give several estimates of solutions and study the reverse problem of constructing a
positive solution to (H) with a given initial trace (S,v) where S € R¥ is a closed set and
v is a positive Radon measure on R = RV \ S. We develop the study of the model case
f(t.z.u) = t°uP where 3 > —1 and » > 1.
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