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Abstract

In this paper, we consider a class of nonconvex, nonsmooth and unconstrained sparse plus group
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sparse optimization problems, in which the loss function is a twice continuously differentiable func-
tion (possibly nonconvex), and the penalty term is a combination of sparse penalty and group sparse
penalty, where the sparse penalty is a £1 norm, and the group sparse penalty is a general folded
concave penalty function. At present, there are few studies on the calculation of directional sta-
tionary points for this type of optimization problems with convex plus nonconvex penalties, and
directional stationary points characterized by directional derivatives can better show the local
optimal properties of solutions than other stationary points defined by subdifferentials (e.g. criti-
cal points, lifted stationary points, etc.). Therefore, in this paper, the optimality conditions of the
model are characterized by means of directional stationary points. Firstly, we introduce the con-
cepts of first-order and second-order directional stationary points, and discuss their relations with
local solutions of the problem. Secondly, the concrete expressions of the first and second order
directional derivatives are given, which provide a theoretical basis for further analyzing and solv-
ing this kind of problems.
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