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A rather general form of the averaging principle [which was announced by the authors in Z. Angew. Math.
Phys. 38, 241-256 (1987; Zbl 0616.34004)]
is proved. Let ∫m be∫ an integer, m > 1, ϕi ∫: R → R,∫ i = ∫1, 2, ∫..., r
∫
locally integrable.∫Denote
by
ϕ
a
primitive
of ϕi , by ϕj ϕi a primitive of ϕj ϕi , by ϕk ϕj ϕi
i
∫
a primitive of ϕk ϕj ϕi etc. Let fj : Rn → Rn be of class C (m) , [fj , fk ] denoting the Lie brackets.
∫ s+1
Theorem: Let ϕj fulﬁll the following conditions: (1) ∫ s |ϕ∫i |dt ≤ C for s ∈ R, i = 1, 2, ..., r, (2) if j < m,
i1 , i2 , ..., ij ∈ {1, 2, ..., r}, then the mean value of ϕi1 ϕi2 ... ϕij is zero
∫ (i.e. ∫the corresponding primitive
is bounded), (3) if i1 , ..., im ∈ {1, 2, ..., r}, then the mean value of ϕi1 ϕi2 ... ϕim is λi1 i2 ...im ∈ R. Then
the solutions of
r
∑
t
(4) ẋ = f0 (x) + ϵ−α
fi (x)ϕi ( ), x(s) = y
ϵ
i=1
tend for ϵ → 0 to the solution of (5) ẋ = f0 (x), x(s) = y in case that α < (m − 1)/m and to the solution
of
r
∑
(−1)m−1
(6) ẋ = f0 (x) +
[...[fi1 , fi2 ]...fim ]λi1 i2 ...im ,
m
i ,...,i =1
1

m

x(s)= y in case that α = (m − 1)/m.
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