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Abstract
In this paper we deal with nonlinear differential systems of the form

x ′(t) =
k∑

i=0

εiFi(t, x) + εk+1R(t, x, ε),

where Fi : R×D → R
n for i = 0, 1, . . . , k, and R : R×D× (−ε0, ε0) → R

n

are continuous functions, and T -periodic in the first variable, D being an open
subset of R

n, and ε a small parameter. For such differential systems, which
do not need to be of class C1, under convenient assumptions we extend the
averaging theory for computing their periodic solutions to k-th order in ε. Some
applications are also performed.
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1. Introduction and statement of the main results

The method of averaging is a classical and mature tool that allows us to study the dynamics
of nonlinear differential systems under periodic forcing. The method of averaging has a
long history that starts with the classical works of Lagrange and Laplace, who provided an
intuitive justification of the method. The first formalization of this theory was done in 1928
by Fatou [11]. Important practical and theoretical contributions to the averaging theory were
made in the 1930s by Bogoliubov and Krylov [2], and in 1945 by Bogoliubov [1]. In 2004,
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