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Consider the following integrodifferential equation
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y (t) = b(t)y(t) +

K(t, s)y(s)ds + 
0

m
X

An (t)y n (t),

(1)

n=0

where  ∈ R is a small parameter, b(t), An (t) ∈ C(R), n = 0, . . . , m are periodic functions with
the period ω, K(t, s) ∈ C(R × R) is a periodic function with respect to variables t, s with the
period ω and m ∈ N, m ≥ 2.
In many papers [1-7] there have been established sufficient conditions of existence and uniqueness of periodic solutions of ordinary differential and integrodifferential equations under various
perturbed terms.
In this paper we will investigate the equation (1) by means of a limit problem and, moreover,
we determine a form of the singular periodic solution of (1) depending on the solution of the
limit problem.
Recall that the singular periodic solution of (1) will be called the periodic solution y(t, ) of
(1) with
lim |y(t, )| = ∞.
→0

Now we put
 = λm−1 ,

x(t) = λy(t).

Then the equation (1) has the form
λ

Z

m−1 0

x (t) = b(t)x(t) +

ω

K(t, s)x(s)ds +
0

m
X

λm−n An (t)xn (t).

(2)
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From here we obtain the limit problem of (2)
Z ω
b(t)x(t) +
K(t, s)x(s)ds + Am (t)xm (t) = 0.
0

Let x0 (t) be a continuous periodic solution of (3). Denote
a(t) = b(t) + mAm x0 (t)m−1 , K1 (t, s) = K(t, s)a−1 (t),
Z ω
m−1 −1
R(t, s)Am−1 (s)xm−1
z(t) = −Am−1 x0 (t)
a (t) −
(s)a−1 (s)ds,
0
0

where R(t, s) is the resolvent of the kernel K(t, s).

(3)

Theorem. Assume the following conditions:
(i) a(t) 6= 0, a(t), b(t), An (t) ∈ C 1 (R), n = 0, 1, . . . , m, K(t, s) ∈ C 1 (R × R)
(ii) the equation (3) has the periodic solution x0 (t).
(iii) the kernel K1 (t, s) is not situated on a spectrum.
(iv) there exists a periodic solution α(t, ) of (2), |α(t, )| ≤ L as  → 0, L ∈ R, L > 0.
Then there exists the unique singular periodic solution y(t, ) of (1) such that


1
1
2
y(t, ) =  1−m x0 (t) + z(t) 1−m +  1−m α(t, ) .

Acknowledgement
This research has been supported by the Czech Ministry of Education in the frame of MSM002160503
Research Intention MIKROSYN New Trends in Microelectronic Systems and Nanotechnologies.

References
[1] Benchohra,M.: On initial value problem for an integro-differential equation, An. Stiint.
Univ. “AL.I.Cuza” IASI, S.I.Mat. XLV, (1999), 297-304.
[2] Imanaliev, M.: Stability of Solutions of Singular Perturbed Integrodifferential Equations,
ILIM Frunze, 1974.
[3] Robert, E., O’Malley, J.:Singular Perturbation Methods for Ordinary Differential Equations,
Applied Mathematical Sciences, Volume 1989, Springer-Verlag.
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