daarall CDLalSilly ciliidial) Jadd AN daadl) i dypusl) dgaal) aadl) Jilwa
ailal) gy iy daaa 10 dadka
saal pds a0 g selal) saaf a0 dlab
saldial

olalal) Y sleall dlaall yue Loanl- A5 Aaall 5aaall Jileal) (iam Aol 03 (8 Lo
558 g1 (0 Gdally penall (5l Fukall (a3 A L) AakadYly ddoalill dgigaYs
Claall Ll asalaall (goan Jo¥) Gl L Laall Jag 5l (g dalide #lsils 535 5ally annall (55
alladd Jolad) dgan ol AISN Jag pil) e Jomns ¢ S QL 8 L3 ddaall by (gyus)
dgaa Jag sl 8353ally aana (S (Bidte Ao (55t Ay Aobealitl) Y aleall dpanl) Aol
Lolealinl) Y alaall Jsla dgag G Jeadll Jolits .« annall (55l JolSillg Stieltjes Ll gy
lylai laadie) L aenal) (Gl JalSall (ggat dpaa Jag ph Aediall 45iaYly dasrall dupus)
bl GU gl il e Jseand] adll Saseiog adll Samg sl danlidl) sl Al
O JalSig panall (Spusl) 5354l i g (Fidall (s Bauns Ly AlalSim it Allise oy
sl &)l A ylally sUaeal) Alisall (gguaidll Jolall e Jgeanll 21 . 55uSU Steiltjes g5
bl Jan & LsUaedd) A8lay) Al Jsls 3sng lacal 28K Lagydll e Juass LS
Steiltjes g 9 (30 JalSig anzall (GuSl) g35:lS g 63 (o (Gl Aianaiall 4oyl dobialal) 450 5aY)
Jsls Lgangy a5ng Jag )yl @nd paaldl) e Jg¥) siall 3 330N Jagyal 8 gyl
sl Gl o9 e (Gdall ) Coll Baoate Lhadl) e dadaiall 4yl Abialall Yol
sl Jslall aara (6uS JalSi o (ol didae e AulalSs 43Il Jag yd 839 3ally aanall
Alalal) Valeall Gealadl L) e S gial) ol L Liad Lgahaial 2y slaeal) dllual
80 ae aerall Sl 55 g g1 e FRN @3 Gl Badeie Lhadll e Aedaiall Ay
Ay ealal) GLI iny Dalaal) e Gl dolalSal) 2305 el Jag g Leale Jled¥ ks
it (i aerd) (Gl 590S £s1 e Dalaalall gl @ld ddadll e Gl diles
el o2¢] 330wl pill g Alls waers (S JalSs oD didae e Lis Jag sl 5393
(ke allas s ot ) L) 8 Ll gl iy sl g Aoasall Jlsal) Anacailly
Ly (ddsd=glay 5 515:S) dlabide dplialss Clfige (g9ad cAojuS dolialss CYales o 22a
bl ¢ S QL) e S ligine pds @ A3 ke lelS Bpas Tyl Jaine cAasne

ol eapall a8 aldl L) 5 Lty (SCE elas 3 Gualadly ¢ ualal



Fractional-order boundary value problems involving generalized derivatives and integrals
By: Madeaha Mabrouk Alghanmi

Supervised By: Prof. Dr. Ahmed Alsaedi and Prof. Dr. Bashir Ahmad

Abstract

In this thesis, we have studied some new nonlocal initial-boundary value problems of
generalized and Caputo-type generalized fractional differential equations, inclusions
and coupled systems supplemented with different kinds of boundary conditions.

Chapter 1 contains preliminary concepts of fractional calculus and fixed point theory.
In Chapter 2, we obtain the sufficient conditions for the uniqueness of solutions for a
boundary value problem of fractional differential equations involving generalized
fractional derivative, and Stieltjes and generalized fractional integral boundary
conditions. Chapter 3 deals with the existence of solutions for generalized fractional
differential equations and inclusions complemented with generalized fractional
integral boundary conditions. We make use of the standard fixed point theorems for
single-valued and multivalued maps to obtain the desired results. In Chapter 4, we
study a new fractional-order integro-initial value problem involving a Caputo-type
generalized fractional derivative and Steiltjes type fractional integral. Extremal
solutions for the given problem are obtained by applying monotone iterative
technique. Sufficient conditions ensuring the existence of solutions for the given
problem are also obtained. Then we switch onto the study of Caputo-type
generalized fractional differential inclusions with Steiltjes-type fractional initial
conditions. In the first part of Chapter 5, we investigate the existence and uniqueness
of solutions for nonlinear impulsive multi-order Caputo-type generalized fractional
differential equations supplemented with nonlocal integro-initial value conditions
involving generalized fractional integrals. Extremal solutions for the given problem
are also presented. The second part of Chapter 5 deals with a nonlinear impulsive
multi-order Caputo-type generalized fractional differential equation with infinite
delay and nonlocal generalized integro-initial value conditions. Chapter 6 s
concerned with the study of a nonlinear Langevin fractional differential equation
involving Caputo-type generalized fractional differential operators of different
orders and equipped with nonlocal generalized integral boundary conditions. The
multivalued case of this problem for convex and non-convex valued maps is also
discussed. In the last Chapter, we introduce and investigate a new coupled system of
mixed Caputo and Riemann-Liouville generalized fractional differential equations
subject to coupled integral boundary conditions.



The contents of Chapter 2, 3, 4, 5 and 6 have been published in SCI Journals, while
the results presented in Chapter 7 are "Under Review".



