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Abstract

In this thesis, we have discussed the existence of solutions for several nonlocal
boundary value problems involving left-sided and right-sided fractional differential
and integral operators of different orders. In our first problem, we have investigated
the existence criteria for a nonlocal boundary value problem of integro-differential
equations involving mixed right Caputo and and left Riemann--Liouville fractional
derivatives, and Riemann--Liouville fractional integrals of different orders. The
second problem is concerned with the existence of solutions for a nonlocal coupled
system of differential equations containing mixed right and left fractional derivatives
and integrals. Our third problem deals with the study of a system of coupled
differential equations involving both right Caputo and left Riemann-Liouville
fractional derivatives and mixed fractional integrals, supplemented with nonlocal
coupled fractional integral boundary conditions. In our fourth problem, we have
introduced and studied a multi-valued boundary value problem involving mixed one-
sided Caputo and Riemann--Liouville fractional derivatives and Riemann--Liouville
fractional integrals for several cases of the multivalued maps involved in the problem.
Our main tools of study include modern tools of functional analysis for single-valued
and multi-valued maps. It is imperative to mention that the results presented in this
thesis are new and contribute significantly to the literature on the topic. The results
obtained for the first and second problems have been published in SCI journals, while
the rest of the work established in this thesis is “under review" in SCI/SCI-E journals

(see the list of publications on page X).



