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Abstract. In this paper, we consider a time-independent fractional equation:{
(−Δ)su = f (x)|u|2∗s −2u+g(x)|u|q−1u, x ∈ Ω;

u = 0, x ∈ RN \Ω,

where Ω is a smooth bounded domain, s ∈ (0,1) , N > 2s , 0 < q < 1 , the coefficient functions
f and g may change sign. We first obtain the existence of ground state solution by the Nehari
method under the combined effect of coefficient functions. Then we find the multiplicity of
positive solutions by Mountain pass theorem under some stronger conditions, and one of them is
a ground state solution.
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[9] B. BARRIOS, E. COLORADO, A. DE PABLO, U. SÁNCHEZ, On some critical problems for the frac-

tional Laplacian operator, J. Differential Equations, 252 (2012), 6133–6162.
[10] A. FISCELLA, G. MOLICA BISCI, R. SERVADEI, Bifurcation and multiplicity results for critical

nonlocal fractional Laplacian problems, Bull. Sci. Math. 140 (2016), 14–35.
[11] N. KOUHESTANI, H. MAHYAR, A. MOAMENI, Multiplicity results for a non-local problem with

concave and convex nonlinearities, Nonlinear Anal. 182 (2019), 263–279.
[12] P. L. LI, H. R. SUN, Existence results and bifurcation for nonlocal fractional problems with critical

Sobolev exponent, Comp. Math. Appl. 78 (2019), 1720–1731.
[13] O. H. MIYAGAKI, D. MOTREANU, F. R. PEREIRA, Multiple solutions for a fractional elliptic prob-

lem with critical growth, J. Differential Equations, 269 (2020), 5542–5572.
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[33] H. BRÉZIS, E. LIEB, A relation between pointwise convergence of functions and convergence of

functionals, Proc. Amer. Math. Soc. 88 (1983), 486–490.
[34] I. EKELAND, On the variational principle, J. Math. Anal. Appl. 47 (1974), 324–353.
[35] H. ROYDEN, P. FITZPATRICK, Real Analysis, Prentice Hall, Upper Saddle River, 2007.

Differential Equations & Applications
www.ele-math.com
dea@ele-math.com


