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In this talk, we prove existence of a measure-valued solution of a forward-
backward equation with spectral fractional Laplacian. More precisely, we study
the following fractional parabolic problem for 0 < α ≤ 1 with Dirichlet boundary
condition:

(P )


ut = −(−∆)αϕ(u) in Ω× (0, T ) =: QT

u = 0 in ∂Ω× (0, T )

u = u0 in Ω× {0} ,

where Ω is a smooth bounded domain in RN and ϕ is a non-monotone function
which satisfies the following assumption
(H1)

ϕ ∈ C2(R), ϕ(0) = 0, ϕ′(s) > 0 for |s| > s0, for some s0 > 0.

The operator Aα := (−∆)α is defined for any u ∈ L2(Ω) and u =
∑∞
k=1 ukek, by

Aαu =

∞∑
k=1

λαkukek

where {ek, λk}∞k=1 denote an orthonormal basis of L2(Ω) consisting of eigenfunc-
tions of −∆ in Ω with homogeneous Dirichlet boundary conditions and their cor-
responding eigenvalues. Our main method is to investigate the vanishing viscosity
of solutions (uε) of problem:

(Pε)


ut = −(−∆)α (ϕ(u) + εut) in Ω× (0, T ) =: QT

ϕ(u) + εut = 0 in ∂Ω× (0, T )

u = u0 in Ω× {0} ,
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