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Abstract 

In this article, we explore the existence of multiple positive solutions for an iterative system of boundary value 

problems (BVPs) with Navier boundary conditions, set within the framework of time scales. Utilizing a 

combination of fixed point theorems and cone theory in Banach spaces, we establish sufficient conditions for the 

existence of solutions. The theory of time scales unifies continuous and discrete cases, allowing our results to be 

applied to both differential and difference equations. We present several examples to illustrate the applicability 

of the derived results. 
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I. Introduction 
The study of boundary value problems (BVPs) has significant applications in various scientific fields, 

such as fluid mechanics, thermodynamics, and population dynamics. These problems are often modeled using 

differential equations, which describe the behavior of physical systems over time. Traditionally, BVPs have been 

studied in the continuous domain. However, with the introduction of time scales by Hilger in 1988 [3], it became 

possible to analyze systems that exhibit both continuous and discrete behavior. The theory of time scales unifies 

differential and difference equations into a single framework, enabling a more general approach to mathematical 

modeling. In this paper, we consider iterative systems of BVPs with Navier boundary conditions. By leveraging 

Krasnoselskii’s fixed point theorem and cone theory, we establish conditions under which these systems admit 

positive solutions. This approach is particularly effective in handling singular boundary conditions and 

nonlinearities in a unified framework. 

 

 

 

 

 

  

http://www.questjournals.org/


Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            25 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            26 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            27 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            28 | Page 

 
 

 
 

 
 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            29 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            30 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            31 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            32 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            33 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            34 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            35 | Page 

 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            36 | Page 

 

 

 



Many Positive Solutions for Iterative Systems of Boundary Value Problems with .. 

DOI: 10.35629/0743-10092437                                 www.questjournals.org                                            37 | Page 

 
 

References 
[1]. S. Hilger, Analysis on measure chains, Results Math., 1988.  

[2]. M. A. Krasnoselskii, Positive Solutions of Operator Equations, Noordhoff, 1964. 
[3]. S. Hilger, Analysis on measure chains, Results Math., 1988.  

[4]. M. A. Krasnoselskii, Positive Solutions of Operator Equations, Noordhoff, 1964.  

[5]. H. Bateman and A. Erd´elyi, Higher Transcendental Functions, Vol. 1, McGraw-Hill, 1953.  
[6]. G. Birkhoff, Lattice Theory, American Mathematical Society, 1940.  

[7]. E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice-Hall, 1955. 

[8]. Z. Cui, Fixed Point Theory and Its Applications, Springer, 2004.  
[9]. N. Dunford and J. T. Schwartz, Linear Operators, Part I: General Theory, Interscience Publishers, 1958.  

[10]. G. B. Folland, Real Analysis: Modern Techniques and Their Applications, Wiley, 1999. 20  

[11]. I. M. Gelfand and S. V. Fomin, Calculus of Variations, Dover Publications, 2000.  
[12]. P. R. Halmos, Finite-Dimensional Vector Spaces, Van Nostrand, 1958.  

[13]. P. Hartman, Ordinary Differential Equations, Wiley, 1964.  

[14]. M. A. Khamsi and W. A. Kirk, An Introduction to Metric Spaces and Fixed Point Theory, Wiley, 2001.  
[15]. A. N. Kolmogorov and S. V. Fomin, Introductory Real Analysis, Dover Publications, 1970.  

[16]. R. Lemaire, Nonlinear Partial Differential Equations, Springer, 1996.  

[17]. S. G. Mikhlin, Theory of Integral Equations, Springer, 1964.  

[18]. J. Murphy, Functional Analysis, Academic Press, 1990.  

[19]. J. Nash, The Imbedding Problem for Differential Equations, Springer, 1958.  

[20]. A. D. Polyanin and V. F. Zaitsev, Handbook of Linear Partial Differential Equations for Engineers and Scientists, Chapman Hall/CRC, 
2002.  

[21]. W. Rudin, Principles of Mathematical Analysis, McGraw-Hill, 1976.  

[22]. W. Rudin, Functional Analysis, McGraw-Hill, 1973.  
[23]. M. Schiffer and D. R. Spence, Complex Analysis, Dover Publications, 1995.  

[24]. E. M. Stein and R. Shakarchi, Complex Analysis, Princeton University Press, 2003.  

[25]. E. C. Titchmarsh, The Theory of Functions, Oxford University Press, 1939.  
[26]. S. Willard, General Topology, Addison-Wesley, 1970. 21 


