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Fractional Cauchy problems with almost sectorial operators

Abstract

The goal of this seminar is to discuss the needed tools to ensure the existence and uniqueness of some
Cauchy problems described by the abstract differential equation:{

cD
α
t u(t) + Au(t) = 0, t > 0,

u(0) = u0 ∈ X,

with cD
α
t denoting the Caputo derivative of order α ∈ (0, 1) and A : D(A) ⊂ X → X an almost sectorial

operator.
Note that, as discussed in [1,2], almost sectorial operators have some deficiencies on the estimates of its
resolvent operator, and the generated semigroup behaves singularly at t = 0. This new behavior gives rise
to a quite rich discussion about this new class of operators, with together with the fractional derivation
theory, justify the study of this problem (see [3] for more details). This work was done under the
advisement of Prof. Paulo Carvalho.
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