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Abstract. We study a fractional differential equation of Caputo type by first inverting it as an
integral equation, then noting that the kernel is completely monotone, and finally transforming it

into another integral equation with a kernel which supports both contractions and compact maps.

That kernel allows us to use fixed point theory to obtain qualitative properties of solutions. At the
end of Section 4 we give a list of five transformations which convert challenging problems into simple

fixed point problems. We treat linear, superlinear, and sublinear examples using Krasnoselskii’s fixed

point theorem.
Key Words and Phrases: fractional differential equations, integral equations, fixed points.

2010 Mathematics Subject Classification: 34A08, 47G05, 34D20, 47H10.

Acknowledgments. Research of the second author was supported in part by the
Fayetteville State University Faculty Summer Research Grant-2011.

References

[1] T.A. Burton, Integral equations, implicit functions, and fixed points, Proc. Amer. Math. Soc.,

124(1996), 2383-2390.
[2] T.A. Burton, A fixed-point theorem of Krasnoselskii, Appl. Math. Lett., 11(1998), 85-88.

[3] T.A. Burton, Liapunov Functionals for Integral Equations, Trafford Publishing, Victoria, B. C.,
Canada, 2008.

[4] T.A. Burton, Stability by Fixed Point Theory for Functional Differential Equations, Dover,

Mineola, New York, 2006.
[5] T.A. Burton, Fractional differential equations and Lyapunov functionals, Nonlinear Anal.,

74(2011), 5648-5662.

[6] Kai Diethelm, The Analysis of Fractional Differential Equations, Springer, New York, 2004.
[7] V. Lakshmikantham, S. Leela, J. Vasundhara Devi, Theory of Fractional Dynamic Systems,

Cambridge Scientific Publishers, Cottenham, Cambridge, 2009.

[8] R.K. Miller, Nonlinear Integral Equations, Benjamin, Menlo Park, CA, 1971.
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