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ABSTRACT

This thesis is concerned with the study of several kinds of boundary value problems involv-
ing coupled nonlinear sequential fractional differential equations and nonlocal coupled integral
boundary conditions. In the first problem, we introduce a coupled system of Caputo type se-
quential fractional differential equations with variable coefficients and nonlinearities depending
on the unknown functions together with their lower-order derivatives and solve it with coupled
nonlocal Riemann-Liouville integral boundary conditions. The results obtained for this prob-
lem have been published in “Bulletin Mathématique de la Société des Sciences Mathématiques
de Roumanie” [Vol. 60(108), No. 1, 2017, 3-18]. The second problem deals with the exis-
tence of solutions for a six-point boundary value problem of coupled system of nonlinear Caputo
sequential fractional integro-differential equations and coupled nonlocal Riemann-Liouville in-
tegral boundary conditions. The work established for this problem has appeared in “Journal of
Applied Mathematics and Computing” [DOI 10.1007/s12190-016-1078-8, available online]. In
the third problem, we investigate a nonlocal boundary value problem of Hadamard type coupled
sequential fractional differential equations with nonlinearities containing the unknown functions
as well as their lower-order fractional derivatives, supplemented with coupled strip conditions.
The existence and uniqueness results obtained for this problem have been published in “Chaos,
Solitons and Fractals” [91 (2016), 39-46]. The fourth problem develops the existence theory
for a coupled systems of nonlinear Riemann-Liouvillle fractional integro-differential equations
equipped with nonlocal Riemann-Liouvillle fractional integro-differential boundary conditions.
The results accomplished for this problem have appeared in “Electronic Journal of Differen-
tial Equations” [2016, No. 211, pp. 1-14]. In the last problem, we introduce more general
type of coupled nonlocal boundary conditions involving lower-order Riemann-Liouvillle frac-
tional derivatives and integrals. Equipped with these conditions, a coupled system of nonlinear
Riemann-Liouville fractional integro-differential equations is solved. The work obtained for this

problem has been submitted for publication.



