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WITH ANTI PERIODIC BOUNDARY CONDITIONS

KAMAL SHAH AND RAHMAT ALI KHAN

Abstract. In this article, we study sufficient conditions for existence and uniqueness of positive
solutions to the following coupled system of fractional order differential equations with anti-
periodic boundary conditions{

cDα u(t)+ f (t,v(t),c Dα−1v(t)) = 0, cDβ v(t)+g(t,u(t),c Dβ−1u(t)) = 0, 0 < t < 1,

u(0) = −u(1),v(0) = −v(1), Dpu(0) = −Dpu(1), Dqv(0) = −Dqv(1),

where 1 < α ,β � 2,α − p � 1,β − q � 1 and 0 < p,q < 1, f , g : [0,1]×R×R → R are con-
tinuous functions and D stands for Caputo derivative. We use Banach and Schauder fixed point
theorems to develop sufficient conditions for existence and uniqueness of positive solutions. We
also study sufficient conditions for existence of multiple positive solutions and conditions for
non existence of solutions. We provide several examples to show the applicability of our results.
We also link our analysis for the problem to equivalent integral equations.
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