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Abstract. This paper is concerned with a boundary value problem of the nonlinear q-difference

equation −D2
qu(t) = f(t, u(t)), with some boundary conditions. Under certain conditions on f , the

existence of positive solutions is obtained by applying a fixed point theorem in cones.

Key Words and Phrases: Boundary-value problem, q-difference equation, Green’s function, Kras-

noselskii’s fixed-point theorem.
2010 Mathematics Subject Classification: 39A13, 45M20, 34B18, 34B27, 47H10.

Acknowledgment. The work of Z. S. Mansour is supported by King Saud Uni-
versity, Riyadh through grant DSFP/ MATH 01.

References

[1] M.H. Abu-Risha, M.H. Annaby, M.E. Ismail, Z.S. Mansour, Linear q-difference equations, Zeit.

Anal. Anwend., 26(2007), 481–494.
[2] R. Agarwal, D. O’Regan, V. Lakshmikantham, Twin nonnegative solutions for higher-order

boundary value problems, Nonlinear Anal., 43(2001), 61–73.

[3] A. Berger, Nonlinearity and Functional Analysis, Academic Press, New York, 1977.
[4] K. Deimling, Nonlinear Functional Analysis, Springer-Verlag, Berlin, 1985.

[5] P. Eloe, Y. Raffoul, D. Reid and K. Yin, Positive solutions of nonlinear functinal difference

equations, Int. J. Comput. Math., 42(2001), 639–646.
[6] M. El-Shahed, Positive solutions for boundary value problem of nonlinear fractional differential

equation, Abstr. Appl. Anal., 2007, art. ID 10368, 8 pages.

[7] M. El-Shahed and H.A. Hassan, Positive solutions of q-difference equation, Proc. Amer. Math.
Soc., 138(2010), 1733-1738.

[8] L.H. Erbe and H. Wang, On the existence of positive solutions of ordinary differential equations,
Proc. Amer. Math. Soc., 120(1994), 743–748.

[9] J. Davis, J. Henderson and P. Wong, General lidstone problems: Multiplicity and symmetry of

solutions, J. Math. Anal. Appl., 251(2000), 527–548.

517



518 H.A. HASSAN, MOUSTAFA EL-SHAHED AND Z.S. MANSOUR

[10] D. Guo and V. Lakshmikantham, Nonlinear Problems in Abstract Cones, Acadamic Press, San
Diego, 1988.

[11] V. Hutson, J. Pym and M. Cloud, Applications of Functional Analysis and Operator Theory,

Volume 200 in Mathematics in Science and Engineering, Elsevier B.V., Amsterdam, 2005.
[12] F. Li, and G. Han, Generalization for Amann’s and Leggett-Williams’ three solution theorems

and applications, J. Math. Anal. Appl., 298(2004), 638–654.

[13] W. Lian, F. Wong and C. Yeh, On the existence of positive solutions of nonlinear second order
differential equations, Proc. Amer. Math. Soc., 124(1996), 1117–1126.

[14] F.H. Jackson, On q-definite integrals, Quart. J. Pure and Appl. Math., 41(1910), 193–203.
[15] V. Kac and P. Cheung, Quantum Calculus, Springer, New York, 2002.

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

[17] M.K. Kwong, On Krasnoselskii’s cone fixed point theorem, Fixed Point Theory Appl., art. ID
164537, 18 pages, (2008).

[18] D. O’Regan and R. Precup, Compressionexpansion fixed point theorem in two norms and ap-

plications, J. Math. Anal. Appl., 309(2005), 383–391.
[19] Y. Sang, and H. Su, Several sufficient of solvability for a nonlinear higher order three-point

boundary value problem on time scale, Appl. Math. Comput., 190(2007), 566–575.

Received: November 29, 2010; Accepted: January 25, 2011.


