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GREEN FUNCTION’S NEW PROPERTY AND ITS

APPLICATION TO THE SOLUTION FOR A HIGHER–ORDER

FRACTIONAL BOUNDARY VALUE PROBLEM

DEXIANG MA

Abstract. We investigate the higher-order fractional boundary value problem:{−Dv
0+u(t) = a(t) f (t,u(t)), 0 < t < 1,

u(0) = u′(0) = u′′(0) = · · · = u(n−2)(0) = 0,
[
Dα

0+u(t)
]
t=1

= 0,

where v and α are two given constants satisfying n− 1 < v � n with n � 3 , 0 � α � n− 2 .
Some results have been obtained in literature in case of 1 � α � n−2 or α = 0 , but no result is
about 0 < α < 1 . In this paper, new properties of the Green function associated with the higher-
order fractional boundary value problem in case of 0 � α � n− 2 are obtained which are the
main contribution of the paper. As an application of these properties, the existence of positive
solutions of the problem is then established. Our results improve on recent works in literature
and fill in their gaps.
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