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A NEW FRACTIONAL BOUNDARY VALUE

PROBLEM AND LYAPUNOV–TYPE INEQUALITY

EHSAN POURHADI AND MOHAMMAD MURSALEEN ∗

Abstract. Throughout this paper, we study a new modified version of fractional boundary value
problem (BVP) of the form

(Ca Dα y)(t)+ p(t)y′(t)+q(t)y(t) = 0, a < t < b, 2 < α � 3,

with y(a) = y′(a) = y(b) = 0 , where p ∈C1([a,b]) and q ∈C([a,b]) . Using the vector Green
function we obtain a Lyapunov-type inequality for the BVP subject to Dirichlet-type boundary
conditions. Moreover, we utilize the new inequality to infer a criteria for the nonexistence of real
zeros of some certain Mittag-Leffler functions using the generalized Wright functions.
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[10] H. HOCHSTADT, A new proof of a stability estimate of Lyapunov, Proc. Amer. Math. Soc. 14 (1963)
525–526.

[11] S. B. ELIASON, A Lyapunov inequality, J. Math. Anal. Appl. 32 (1970) 461–466.
[12] B. SINGH, Forced oscillations in general ordinary differential equations, Tamkang J. Math. 6 (1975)

5–11.
[13] M. K. KWONG, On Lyapunov’s inequality for disfocality, J. Math. Anal. Appl. 83 (1981) 486–494.
[14] S. S. CHENG, A discrete analogue of the inequality of Lyapunov, Hokkaido Math. J. 12 (1983) 105–

112.
[15] A. A. KILBAS, H. M. SRIVASTAVA AND J. J. TRUJILLO, Theory and applications of fractional

differential equations, North-Holland Math. Stud., vol. 204, Elsevier, Amsterdam, 2006.

c© � � , Zagreb
Paper JMI-15-08

http://dx.doi.org/10.7153/jmi-2021-15-08


82 E. POURHADI AND M. MURSALEEN

[16] I. PODLUBNY, Fractional differential equations, Mathematics in Science and Engineering, vol. 198,
Academic Press, New Tork/London/Toronto, 1999.

[17] S. G. SAMKO, A. A. KILBAS AND O. I. MARICHEV, fractional integral and derivatives (Theorey
and Applications), Gordon and Breach, Switzerland, 1993.

[18] E. M. WRIGHT, The asymptotic expansion of the generalized hypergeometric function, J. London
Math. Soc. 10 (1935), 287–293.

[19] N. PARHI AND S. PANIGRAHI, On Liapunov-Type inequality for third-order differential equations, J.
Math. Anal. Appl. 233 (1999) 445–460.

[20] M. JLELI AND B. SAMET, Lyapunov-Type inequalities for fractional boundary-value problems, Elec-
tronic J. Diff. Equ. 88 (2015), 1–11.

Journal of Mathematical Inequalities
www.ele-math.com
jmi@ele-math.com


