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ABSTRACT

The geometrical approach to the study of Banach spaces is connected with
the unit ball of the spaces. Banach spaces have many topological properties
that are useful in many areas of mathematics, such as probability theory,
function theory, harmonic analysis, fixed point theory, and operator theory.
Some properties are preserved by isomorphisms, while others are preserved only
by isometries. In this thesis, we concentrate on the latter.

Orlicz spaces have very rich topological and geometric structures, and may
possess unique properties that do not occur in ordinary P spaces. However,
we may observe that the scale of Orlicz spaces seem to provide an inadequate
model for the discrimination of the subtleties relating to the geometric
properties of Banach spaces. An examination of Musielak-Orlicz spaces
provided a more interesting range of examples for comparison. Musielak-Orlicz
spaces are natural generalizations of Nakano sequence spaces and Orlicz spaces.
Indeed, many aspects of the geometric properties of Nakano sequence spaces
and Orlicz spaces have been well-described by numerous researchers with some
additional assumptions.

This research work is in the field of functional analysis, especially in
the area related to the fixed point property in Banach spaces. Our
main contributions consist of new characterizations of several geometric
properties in Musielak-Orlicz sequence spaces equipped with the Luxemburg
norm. Properties of each point in the unit sphere and of the whole unit
sphere are studied. More precisely, we shall investigate those points that
appear to be k-extreme points, H-points, PC-points, denting points, strong
U-points, LUR-points, WLUR-points, CLUR-points and WCLUR-points. For
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the “global” geometry (of the unit sphere), we characterize the property of
uniform convexity in every direction, weak fixed point property and uniform
M-property. We also study some geometric coefficients, namely the monotone
coefficient of Musielak-Orlicz sequence spaces. Consequently, many known
characterizations of properties of Orlicz sequence spaces and Nakano sequence
spaces are obtained under a more general setting. Finally, we introduce a new
geometric coefficient related to the Jordan-von Neumann constant. This leads
to improved versions of known results and yields a new one on uniform normal
structure for Banach spaces. '



