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We consider a system of differential equations of the form [1, 2]

dx

dτ
= X(τ, xΛ, ϕΘ),

dϕ

dτ
=
ω(τ)

ε
+ Y (τ, xΛ, ϕΘ)

with initial conditions, multipoint and boundary integral conditions, for example [3],

a(τ0) = a0,

τ2∫
τ1

[ s∑
j=1

bj(τ, aΛ(τ))ϕθj (τ) + g(τ, aΛ(τ), ϕΘ(τ))

]
dτ = d.

Here 0 ≤ τ ≤ L, x ∈ D ⊂ Rn, ϕ ∈ Tm, Λ = (λ1, . . . , λp), Θ = (θ1, . . . , θq), λi, θj ∈ (0, 1),
xλi(τ) = x(λiτ), ϕθj (τ) = ϕ(θjτ), ε ∈ (0, ε0], ε0 � 1, 0 6 τ0 6 L, 0 6 τ1 < τ2 6 L.
The complexity of the research of the problem is the existence of resonances. Resonance condition
in point τ ∈ [0, L] is

q∑
ν=1

θν(kν , ω(θντ)) = 0, kν ∈ Rm, ‖k‖ 6= 0.

Averaging in system (1) is carried out on fast variables ϕΘ on the torus Tm. The averaged problem
takes the form

dx

dτ
= X0(τ, xΛ, ),

dϕ

dτ
=
ω(τ)

ε
+ Y0(τ, xΛ),

a(τ0) = a0,

τ2∫
τ1

[ s∑
j=1

bj(τ, aΛ(τ))ϕθj (τ) + g0(τ, aΛ(τ))

]
dτ = d.

The existence and uniqueness of solution of the problem and the estimation error ‖x(τ, ε)−x(τ)‖ ≤
c1ε

α, where α = (mq)−1, c1 = const > 0 of averaging method is obtained.
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Institute of Mathematics and Computer Science, Moldova
e-mail: crisulicica@yahoo.com, dasch@dms.umontreal.ca, nvulpe@gmail.com

Consider the family of planar cubic polynomial differential systems. Following [1] we call con-
figuration of invariant lines of a cubic system the set of (complex) invariant straight lines (which
may have real coefficients), including the line at infinity, of the system, each endowed with its own
multiplicity and together with all the real singular points of this system located on these invariant
straight lines, each one endowed with its own multiplicity.
Our main goal is to classify the family of cubic systems according to their geometric properties
encoded in the configurations of invariant straight lines of total multiplicity seven (including the
line at infinity with its own multiplicity), which these systems possess.
Here we consider only the subfamily of cubic systems with four real distinct infinite singularities
which we denote by CSL4s∞

7 . We prove that there are exactly 94 distinct configurations of invari-
ant straight lines for this class and present corresponding examples for the realization of each one
of the detected configurations.
We remark that cubic systems with nine (the maximum number) of invariant lines for cubic sys-
tems are considered in [2], whereas cubic systems with eight invariant lines (considered with their
multiplicities) are investigated in [3-7].

Bibliography

[1] D. Schlomiuk, N. Vulpe, Global topological classification of Lotka-Volterra quadratic differen-
tial systems, Electronic Journal of Differential Equations, Vol. 2012 (2012), No. 64, 1–69.

[2] J. Llibre, N. Vulpe , Planar cubic polynomial differential systems with the maximum number
of invariant straight lines, Rocky Mountain J. Math. 38 (2006), 1301–1373.

[3] C. Bujac, N. Vulpe, Cubic differential systems with invariant lines of total multiplicity eight
and with four distinct infinite singularities. J. Math. Anal. Appl. 423(2015), 1025–1080.

[4] C. Bujac, N. Vulpe, Cubic systems with invariant straight lines of total multiplicity eight and
with three distinct infinite singularities. Qual. Theory Dyn. Syst. 14(2015), No. 1, 109–137.

[5] C. Bujac, N. Vulpe, Classification of cubic differential systems with invariant straight lines of
total multiplicity eight and two distinct infinite singularities, Electron. J. Qual. Theory Differ.
Equ. 2015, No. 60, 1–38. MR3418574

[6] C. Bujac, One subfamily of cubic systems with invariant lines of total multiplicity eight and
with two distinct real infinite singularities, Bul. Acad. Ştiinţe Repub. Mold., Mat. 77(2015),
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