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Existence and Uniqueness of Solution for a Class
of Singular Fractional g-Difference Boundary Value Problem

GUO Cai-xia, GUO Jian-min, TIAN Hai-yan, KANG Shu-gui

School of Mathematics and Statistics, Shanxi Datong University , Datong Shanxi 037009 , China

Abstract: In this paper, we have discussed a class of singular fractional g-difference boundary value prob-
lems, in which the control function contains fractional g-derivatives. Firstly, it is transformed into an e-
quivalent fractional g-integral equation by using fractional g-difference theory and the related Green’s func-
tion is obtained. Secondly, the complete continuity of the integral operator is proved in detail. Then the
existence and uniqueness of the solution for fractional order g-difference boundary value problems is dis-
cussed by means of Banach fixed point theorem and Schauder fixed point theorem. In the process of proof,
beta function is skillfully applied to solve the singular problem. At last, an example is given to illustrate
the validity of theorems.

Key words: g¢-difference; singular; boundary value problem; beta function; fixed point theorem
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