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I. INTRODUCTION 

 
Fractional calculus is an extension of ordinary calculus since it defines derivatives and integrals for any 

arbitrary real order. Fractional calculus is important for many phenomena in the real world as well as for pure 

mathematics. Fractional calculus has drawn a lot of attention as a result of its numerous applications in a variety 

of fields, including physics, chemistry, biophysics, control theory, capacitor theory, signal processing, population 

dynamics, mechanics, and electromagnetics, among many others. Fractional differential equations are more 

efficient at reflecting the dynamics of such a wide range of systems, according to recent study. [2,3,7-11,16,17] 

has more details. 
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II. Preliminaries 
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III. Main Result 

 

 



Positive Solutions for Fractional Boundary Value Problems 

DOI: 10.9790/5728-1905027077                         www.iosrjournals.org                                                     75 | Page 

 

 

 



Positive Solutions for Fractional Boundary Value Problems 

DOI: 10.9790/5728-1905027077                         www.iosrjournals.org                                                     76 | Page 

 

 

 



Positive Solutions for Fractional Boundary Value Problems 

DOI: 10.9790/5728-1905027077                         www.iosrjournals.org                                                     77 | Page 

 

 
 

References 
[1]. R. I. Avery and A. C. Peterson; Three positive fixed points of nonlinear operators on ordered Banach spaces, Comput. Math. Appl. 

42 (2001), 313 - 505.  

[2]. Ahmed M.A. El-Sayed; Nonlinear functional differential equations of arbitrary orders, Nonlinear Anal. 33, 181-186 (1998). 
[3]. S. Das; Functional Fractional Calculus for system Identification and Controls, Springer, New York, NY, USA, 2008. 

[4]. P. W. Eloe and J. T. Neugebauer; Avery fixed point theorem applied to Hammerstein integral equations, Electron. J. Diff. Eqns., Vol. 

2019 (2019), No. 99, pp. 1-20.  
[5]. E. R. Kaufmann and E. Mboumi; Positive solutions of a boundary value problem for a nonlinear fractional differential equation, 

Electron. J. Qual. Theory Differ. Equ. 2088, No. 3, 1-11.  

[6]. A. Kilbas, H. Srivastava and J. Trujillo; Theory and Applications of Fractional Differential Equations, North-Holland, Amsterdam 

(2006). 

[7]. A.A. Kilbas and J.J. Trijillo; Differential Equations of Fractional Order: Methods, Results and Problems. I, Appl. Anal. 78, 153-192 

(2001).  
[8]. ; A.A. Kilbas and J.J. Trijillo Differential Equations of Fractional Order: Methods, Results and Problems. II, New York: Springer-

Verlag, 2003.  

[9]. K. Miller, B. Ross; An Introduction to the Fractional Calculus and Fractional Differential Equation, Wiley, New York (1993).  
[10]. N. Nyamoradi; Multiple positive solutions for fractional differential systems, Ann Univ Ferrara volume 58, pages359–369 (2012).  

[11]. K. Oldham, J. Spanier; The Fractional Calculus, Academic Press, New York (1974).  

[12]. I. Podlubny; Fractional Difference Equations, Academic Press, San Diego (1999).  
[13]. S. Padhi, J. R. Graef and S. Pati; Multiple positive solutions for a boundary value problem with nonlinear nonlocal Riemann-Stieltges 

integral boundary conditions, Fract Cal. Appl. Anal., Vol 21, No. 3 (2018), DOI: 10.1515/fca-2018-0038.  

[14]. S. Padhi, J. R. Graef, S. Pati and J. A. Shahul-Hameed; Existence, Uniqueness, and positive solutions to a nonlinear fractional 
boundary value problem, Commun. Appl. Nonlinear Anal., Vo; 27 (2020), No. 3, 58-74.  

[15]. A. Saadi and M. Benbachir, O. Marichev; Positive solutions for threepoint nonlinear fractional boundary value problems.,Electron. J. 

Qual Theory Differ. Equ. 2, 1-19 (2011).  
[16]. J. Sabatier, O. P. Agrawal and J. A. T. Machado, Eds.; Advances in Fractional Calculus: The-oretical Developments and Applications 

in Physics and Engineering, Springer, Dordrecht, The Netherlands, 2007. 11  

[17]. S. Samko, A. Kilbas, O. Marichev; Fractional Integral and Derivative, Theory and Applications, Gordon and Breach, Yverdon (1993).  

[18]. S. Zhang; Positive solutions for boundary value problems of nonlinear fractional differential equations, Electron. J. Diff. Eqns. 2006 

(2006), No. 36, 1-12. 12 


