LEBESGUE-BOCHNER SPACES
BY
JULA KABETO
DEPARTMENT OF MATHEMATICS

ADDIS ABABA UNIVERSITY

[image: image1.jpg]



    ADVISOR:      MENGISTU GOA SANGAGO (PhD)
GRADUATE PROJECT SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE OF MASTER SCIENCE IN MATHEMATICS
Addis Ababa

January 2012

Declaration
        I declare that this project has been composed by me and that no part of the project has formed the basis for the award of any Degree, Diploma, Associate ship, Fellowship, or any other similar title to me. 
    Addis Ababa                                ____________________________
    January 2012                                              Jula Kabeto 






Permission
       This is to certify that this project is compiled by Mr. Jula Kabeto in the Department of Mathematics, Addis Ababa University, under my supervision. I hereby also confirm that the project can be submitted for evaluation by examiners and eventual defense.

    Addis Ababa                        ______________________________
    January 2012                               Mengistu Goa Sangago(Ph.D)
Abstract

       The functional-analytic approach to the solution of (partial) differential equations requires knowledge of the properties of spaces of functions of one or several real variables.

    A large class of infinite dimensional dynamical systems (evolution systems) can be modeled as an abstract differential equation defined on a suitable Banach space or on a suitable manifold therein. The advantage of such an abstract formulation lies not only on its generality but also in the insight that can be gained about the many common unifying properties that tie together apparently diverse problems. It is clear that such a study relies on the knowledge of various spaces of vector valued functions (i.e., of Banach space valued functions). For this reason some facts about vector valued functions is introduced. We introduce the various notions of measurability for such functions and then based on them we define the different integrals corresponding to them. 

     The emphasis of the project is on the so-called Bochner integral, which generalizes in a very natural way the classical Lebesgue integral to vector valued functions. We continue with vector valued functions and introduce the so-called Lebesgue-Bochner spaces, which extend to vector valued functions of the well known Lebesgue Lp-spaces. We also consider evolution triples and the function spaces associated with them. Evolution triples provide a suitable analytical framework for the study of a large class of linear and nonlinear evolution equations.
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