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Abstract

The main objective of this work is to generalize the results of finite-
dimensional linear spaces to infinite-dimensional linear spaces and to obtain
new results linking the two topics of functional analysis and measurement
theory, although they are somewhat independent from each other. This work
can be divided into several stages, including:

1. Defining the measurable function with values in the ordered Banach space,
proving the equivalent expressions for this definition and studying some
of its properties, and proving that the set of measurable functions with
values in the ordered Banach space is a linear space.

2. Defining the convergence of functions with values in the ordered Banach
space, therefore we defined; the convergence pointwise, the pointwise
Cauchy sequence, the uniform convergence and the uniform Cauchy se-
quence. The convergence of the measurable functions with values in the
ordered Banach space was also defined. The types of these convergences
are: Convergence almost everywhere, convergence Cauchy almost every-
where, convergence almost uniform, Cauchy almost uniform convergen-
ce, convergence in measure and Cauchy convergence in measure. Besides,
some of their properties, theorems related to them and the relationship be-
tween them have been mentioned.

3. Generalizing of the concept of integration using the measure space
(Q,T, M) and the measurable function 0: Q — W where W is the space
of an ordered Banach algebra, using the integral of a simple measurable
function with values in an ordered Banach algebra space (after being rep-
resented by an indicator function that has values in an ordered Banach
algebra space) and the integral of a non-negative measurable function that

has values in an ordered Banach algebra space.
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4. Discussing the Radon-Nikodym theorem, which represents one of the
basic applications of the integration theory, as well as a basic theorem in
modern probability theory as it leads to the probability density function
for arandom variable, and it is also important in other parts of the analysis,
and in mathematics as well, as it is considered a result in measurement
theory and expresses the relationship between two measures defined on
the same measurement space.

5. Generalizing the Radon-Nikodym theorem in ordered Banach algebra

space using the development of Hahn's Decomposition theorem.
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