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The main aim of this thesis is to present a theory about the complex interpolation of
some function spaces related to Morrey spaces. This thesis consists of six chapters. In
Chapter 1, we recall the definition of Morrey spaces and generalized Morrey spaces and
we also mention inclusion between Morrey spaces and the results on the boundedness of
some classical integral operators in Morrey spaces. In addition, we recall a known result
and a counterexample on interpolation of linear operators on Morrey spaces in this
chapter.

In Chapter 2, we recall the complex interpolation method and some useful lemmas
related to this method. We present our results about the complex interpolation of
generalized Morrey spaces in Chapter 3.We obtain the description of the first and
second complex interpolation of generalized Morrey spaces. We show that the first
complex interpolation of generalized Morrey spaces can be described as a proper closed
subspace of generalized Morrey spaces. Meanwhile, the second complex interpolation of
generalized Morrey spaces yields generalized Morrey spaces. We also give a description
of complex interpolation between the generalized Morrey spaces and L*. Our results in
this chapter can be viewed as an extension of the complex interpolation results in

Morrey spaces.



In Chapter 4, we discuss the complex interpolation of some closed subspaces of
Morrey spaces satisfying the lattice property. Some examples of these subspaces are the
closure in generalized Morrey spaces of L?, L2, and L” and also generalized Morrey
spaces defined on a fixed bounded domain. We show that the first and second complex
interpolation of these subspaces yield different spaces. In Chapter 5, we discuss local
Morrey type spaces, local block spaces, and the first complex interpolation of local block
spaces. We show that local block spaces behave well under the first complex
interpolation method. To prove this result, we show that the associate space of general
local Morrey-type spaces can be realized as certain block spaces. Lastly, we discuss the
first and second complex interpolation of grand Lebesgue spaces in Chapter 6. We prove
that the grand Lebesgue spaces are closed under second complex interpolation method.
We also give an example where the first complex interpolation of grand Lebesgue spaces

1s strictly contained in the second complex interpolation of grand Lebesgue spaces.



