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Anusorn Chonweerayuth: A Class of Semilinear Evolution
Equations and Optimal Control: Thesis advisor: Assoc. Prof.

Dr. Pairote Sattayatham, Ph. D.69 pp. ISBN 974-533-189-9

ANALYTIC SEMIGROUP, MILD SOLUTIONS, A PRIORI ESTIMATE, GRONWALL’S
LEMMA, OPTIMAL CONTROL

In this thesis, local existence, uniqueness, extension, and global existence of mild solutions
for a classical of semilinear evolution equations with delay in Banach spaces are investigated.
Moreover, Bolza optimal control problem of a corresponding controlled system is also considered.

Local existence of mild solutions is proved. Extension theorem is also proved by a priori
estimate. Gronwall’s lemma with singularity and time lag is derived to be a tool for obtaining a
priori estimate. Linear growth condition is implemented to prove global existence theorem.
Moreover, a general global existence theorem is proved under super linear growth condition.
Continuous dependence of the system and existence of mild solutions for a system with infinite
delay are investigated. Regularity of mild solutions is considered.

Existence of mild solutions for a more general controlled system is investigated. Existence
of optimality for Bolza optimal control problem is presented by using a Balder’s result.

Finally, the abstract results are illustrated by two examples concerning semilinear parabolic

partial differential equations with finite delay and corresponding optimal control problem.
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