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The subject of this article is the study of the nonlinear differential system of Emden-
Fowler type

(p(t)Φα(x
′))′ = φ(t)Φλ(y)

(q(t)Φβ(y
′))′ = ψ(t)Φµ(x)

where Φζ(u) = |u|ζ−1u, α, β, λ, µ are positive constants satisfying subhomogenous condi-
tion αβ > λµ and p, q, φ, ψ are positive continuous functions defined on [a,∞).

First, the authors study existence of strongly decreasing solutions i.e. positive decreas-
ing solutions (x, y) satisfying

lim
t→∞

x(t) = lim
t→∞

y(t) = lim
t→∞

p(t)Φα(x
′(t)) = lim

t→∞
q(t)Φβ(y

′(t)) = 0.

In the subsequent section, assuming that p, q, φ, ψ are regularly varying, authors showed
that all strongly decreasing solutions are regularly varying and obtained an exact asymp-
totic formula for such solutions.

This is nice and very interesting paper in which Karamata’s theory of regularly varying
functions is used to obtain new results on the existence and precise asymptotic behavior
of positive solutions. The paper is well organized. Results are mathematically correct and
are significant improvement of the existing results both in terms of the existence as well as
of the asymptotic behavior of solutions. I think that this work, if published, will certainly
attract the attention of many researches working in this area of differential equations. The
arguments used in the proofs are clear, precise and easy to follow. Moreover, method of
the proof is not at all trivial and represents an additional original contribution of this
paper.

Rating of the paper: Excellent
Reviewer’s conclusions: I recommend its publication in the An-
nali di Matematica Pura ed Applicata.

The manuscript contains some minor typographical flaws and misprints that should
be corrected before publication. The list of these flaws now follows:

• P712, P713: At the right side of equations should be 1

q
1
β (t)

and 1

p
1
α (t)

• P104: να− α+ γ ≤ νγ should be να− α+ γ ≤ να

1



• P173: Here ν[1] < 0 implies (20) . . . ω[1] < 0 implies (21)

• P198: L
1
αβ

1 → L
1

αβΛ

1

• P1913:
1

sδ
Lq(s) →

1

sδLq(s)

• P199: I suggest to add after ”applying the just obtained estimates for x, y” the
following : ”and using the identities λω+σ+1 = (ν−1)α+γ = ν[1] and µν+ρ+1 =
(ω − 1)β + δ = ω[1]” .

This two identities are not trivial and should be mentioned, especially because they
are used later as well, as in (50) and (51) for example.

• P197: −y[2](t) → −y[1](t)

• P212: zw
(−x
x

→ zw
(−x′
x

• P2112 and P2114: L
1

βp2q3
q → L

− 1
βp2q3

q

• P242 : Using above mentioned identities I believe it is sufficient to write that

λω = λ+
λ

β
(ω[1] − δ) = . . .
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