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Abstract

This thesis studies some new boundary value problems of Liouville-
Caputo fractional differential equations, inclusions and coupled systems
of fractional differential equations supplemented with several kinds of
nonlocal boundary conditions. As a first problem, we discuss the
existence and uniqueness of solutions for Liouville-Caputo fractional
differential equations of arbitrary order equipped with nonlocal
discrete and integral boundary conditions. We also study the Riemann-
Stieltjes boundary condition case. This work has been presented in
Chapter 2. In Chapter 3, we extend our study initiated in Chapter 2 to
the case when the nonlinearity in the fractional differential equation
depends on the unknown function together with its lower-order
derivative, and flux type strip conditions. Chapter 4 is concerned with
the existence of solutions for Liouville-Caputo fractional differential
inclusions involving convex and non-convex multivalued maps,
supplemented with nonlocal integro-multipoint boundary conditions. In
Chapter 5, we investigate a boundary value problem of coupled
Liouville-Caputo fractional differential equations with nonlinearities
depending on the unknown functions as well as their lower order
derivatives, and coupled nonlocal strip and multipoint (discrete)
boundary conditions. In the last Chapter, we discuss the solvability of a
coupled system of Liouville-Caputo nonlinear fractional differential
equations together with nonlocal coupled flux and multipoint strip
boundary conditions. The contents of Chapters 2,3,5 and 6 have been
published, while the results of Chapter 4 are "under-review'. The detail
of the work accomplished in this thesis can be found in the list of
publications on the page ix. The background material from analysis and
fractional calculus needed for our work is outlined in Chapter 1.



