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� �! Fourier ������	����
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	����	#
��
�

��� x(m)(t) +

m−1∑
i=1

aix
(i)(t) + f(x(t)) + β(t)g(x(t − τ (t))) = p(t) 
$�����

��
$���%
��
��&��
�
� β(t) �	��

'() ���

����"���$���
MR(2000) *+,-. 34B15, 34K13

1 / 0
Æ������ T > 0 ���� Y = {x|x ∈ C(R, R), x(t + T ) ≡ x(t)}, �����

|x|0 = max
t∈[0,T ]

|x(t)|, X = {x|x ∈ Cm−1(R, R), x(t + T ) ≡ x(t)},

����� ‖x‖ = max
0≤i≤m−1

{|x(i)|0}, ��� X � Y � Banach ���

�����12�� !��"#3�4� $�!"#5%&$6�����3'%
(& [1−3], 7 �!")*"#

x′′(t) + f(t, x(t), x(t − τ0(t)))x′(t) + β(t)g(x(t − τ1(t))) = p(t),
x′′(t) + f(t, xt)x′n + β(t)g(x(t − τ(t))) = p(t),
x′′(t) + f(x(t − σ))x′(t − σ) + β(t)g(x(t − τ(t))) = p(t).

* ��������+,#- (KYY08033), ��$8%.�+, (050460103) /��$09&8%.�+,
:'#- (2005kj031zd) ;<(
')Æ1*2007-02-02, '+(,)Æ1*2007-06-26.
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6�, [1–3] >-4-5..� β(t)  ���/6.� β(t) 60��-5"�#710?�
2$3.�!"#�5%&$6�����"/480�6Æ�>�@1.� β(t) 60�
�-5"�29�"3.�!"#

x(m)(t) +
m−1∑
i=1

aix
(i)(t) + f(x(t)) + β(t)g(x(t − τ(t))) = p(t), (1.1)

�5%&����> f(x) � g(x) � R 3�:4.�� β(t), τ(t) � p(t) ;� R 3�:4 T -
5%.�� ai(i = 1, 2, · · · , m − 1) �A��� m ≥ 2 �AB��5<C"=-5

(H) :
∫ T

0

p(t)dt = 0,

∫ T

0

β(t)dt ≥ 0, f(c) + β(t)g(c) �≡ p(t), ∀ c ∈ R.

DE.� β(t) 60��6!5>5%&78?@3AB�6� [1–3] >5>5%&78?�
"7C8F91�29�12�� !9:D5%&$6�:�(&�;;.5>5%&7
8?�"7Æ� [1–3] 8<�

�"2$3.�!"#�=>5%&�<$=��?�5>?��@>?�A� [4–7],
�1�!>G� 9:A"5>?

|x(i)|0 ≤ T m−(i+1)

∫ T

0

|x(m)(t)|dt, i = 1, 2, · · · , m − 1. (1.2)

Æ�>29�1 Fourier E� !��B�!>�@F�� !�"-C?

|x(i)|0 ≤ Mi(m)
∫ T

0

|x(m)(t)|dt, i = 1, 2, · · · , m − 1, (1.3)

�> Mi(m) < T m−(i+1). 3D��.-C? (1.3) 6A 2$3.�!"#�=>5%&�
<$=��?�5>?�B-C? (1.2) C�3E�HGFDHIGIÆ��(&.:��

2 JK/L
MN 2.1 H x ∈ Cm(R, R), m � 2, E5$6�� T > 0, I9 x(t + T ) ≡ x(t), O$6

Æ x J-��� Mi(m) > 0, I9

|x(i)|0 ≤ Mi(m)
∫ T

0

|x(m)(t)|dt, i = 1, 2, · · · , m − 1, (2.1)

�>F m �J���

Mi(m) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

M2s−1(m) = T m−2s

√
− B2m−4s

12(2m− 4s)!
, s = 1, 2, · · · , m

2
− 1,

M2s(m) =
(−1)

m−2s
2 +1T m−2s−1Bm−2s

(m − 2s)!
, s = 1, 2, · · · , m

2
− 1,

Mm−1(m) =
1
2
.

(2.2)
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F m �M���

Mi(m) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

M2s+1(m) =
(−1)

m−2s−1
2 +1T m−2s−2Bm−2s−1

(m − 2s − 1)!
, s = 0, 1, · · · , m + 1

2
− 2,

M2s(m) = T m−2s−1

√
− B2m−4s−2

12(2m− 4s − 2)!
, s = 1, 2, · · · , m + 1

2
− 2,

Mm−1(m) =
1
2
.

(2.3)

�>P Bm−2s, B2m−4s, Bm−2s−1, B2m−4s−2 .@F���6DA"IMJ?N9

B0 = 1, Bp =
−

p−1∑
i=0

Ci
p+1Bi

p + 1
, (2.4)

QN Ci
p+1 .R���
� KO�B�!>�@F�� ! [8], 293

∑
k∈Z,k �=0

1
k2n

=
(−1)n+1(2π)2nB2n

(2n)!
, (2.5)

�>@F�� B2n DIMJ? (2.4) N9�O� x(m)(t) � T - 5%.��6! x(m)(t) �
Fourier E��

x(m)(t) =
∑

k∈Z,k �=0

akei 2kπ
T t, (2.6)

�>
ak =

1
T

∫ T

0

x(m)(r)e−i 2kπ
T rdr, (2.7)

E.�293
x(m−j)(t) =

∑
k∈Z,k �=0

ak

(i 2kπ
T )j

ei 2kπ
T t, j = 1, 2, · · · , m − 1. (2.8)

F m �J�� , D? (2.5), (2.7), (2.8) 69

|x(2s)|0 ≤ T m−2s−1

(2π)m−2s

∑
k∈Z,k �=0

1
|k|m−2s

∫ T

0

|x(m)(r)|dr

=
(−1)

m−2s
2 +1T m−2s−1Bm−2s

(m − 2s)!

∫ T

0

|x(m)(r)|dr

:= M ′
2s(m)

∫ T

0

|x(m)(r)|dr, s = 1, 2, · · · , m

2
− 1,
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D? (2.5),(2.7), (2.8) PQP8L?69

|x(2s−1)|0 ≤ T m−2s

(2π)m−2s+1

∑
k∈Z,k �=0

1
|k|m−2s+1

∫ T

0

|x(m)(r)|dr

= T m−2s

√
− B2m−4s

12(2m− 4s)!

∫ T

0

|x(m)(r)|dr

:= M ′
2s−1(m)

∫ T

0

|x(m)(r)|dr, s = 1, 2, · · · , m

2
− 1,

�>@F�� Bm−2s, B2m−4s DIMJ? (2.4) N9�29QS |x(m−1)|0 � 1
2

∫ T

0
|x(m)(r)|dr.

RS3�29�� T - 5%.� h(t) 6 [0, T ] �

h(t) =

⎧⎨
⎩

T

2
− t, 0 < t < T,

0, t = 0, T.

O h(t) � Fourier TR?�

h(t) =
∑

k∈Z,k �=0

1
2kπ
T i

ei 2kπ
T t, t ∈ R, (2.9)

E.D? (2.7)–(2.9) 69

x(m−1)(t) =
1
T

∑
k∈Z,k �=0

ei 2kπ
T t

2kπ
T i

∫ T

0

x(m)(r)e−i 2kπ
T rdr =

1
T

∫ T

0

h(t − r)x(m)(r)dr,

OM

|x(m−1)|0 � 1
2

∫ T

0

|x(m)(r)|dr := M ′
m−1(m)

∫ T

0

|x(m)(r)|dr.

F m �M���*TE m �J��U!�293

|x(2s+1)|0 � (−1)
m−2s−1

2 +1T m−2s−2Bm−2s−1

(m − 2s − 1)!

∫ T

0

|x(m)(r)|dr

:= M ′′
2s+1(m)

∫ T

0

|x(m)(r)|dr, s = 0, 1, · · · , m + 1
2

− 2,

|x(2s)|0 � T m−2s−1

√
− B2m−4s−2

12(2m− 4s − 2)!

∫ T

0

|x(m)(r)|dr,

:= M ′′
2s(m)

∫ T

0

|x(m)(r)|dr, s = 1, 2, · · · , m + 1
2

− 2,

|x(m−1)|0 � 1
2

∫ T

0

|x(m)(r)|dr := M ′′
m−1(m)

∫ T

0

|x(m)(r)|dr,

�>@F�� Bm−2s−1, B2m−4s−2 DIMJ? (2.4) N9�
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D3SU!6U�8N m .M�T.J��O$6Æ x J-��� Mi(m) > 0, i =
1, 2, · · · , m − 1, I9 (2.1) ?PU��>�F m �J��� Mi(m) = M ′

i(m), #>QR?D
? (2.2) ST�F m �M��� Mi(m) = M ′′

i (m), #>QR?D? (2.3) ST�
�DV1 Mawhin 2��VT� SIÆ��� ���W�WX

L : D(L) ⊂ X −→ Y, [Lx](t) = x(m)(t),

�> D(L) = {x|x ∈ Cm(R, R), x(t + T ) ≡ x(t)}. QV

Ker(L) = R, Im(L) =
{
x|x ∈ Y,

∫ T

0

x(s)ds = 0
}
,

OU L .XV�W� Fredholm YI�F��ZYYI
P : X → Ker(L) : x → Px = x(0),

Q : Y → Y

Im(L)
: x → Qx =

1
T

∫ T

0

x(t)dt,

��� P, Q �:4YI� Im(P ) = Ker(L), Ker(Q) = Im(L). X LP = L|D(L)∩Ker(P ) :
D(L) ∩ Ker(P ) → Im(L), O L−1

P : Im(L) → D(L) ∩ Ker(P ),

[L−1
P y](t) =

m−1∑
i=1

1
i!

x(i)(0)ti +
1

(m − 1)!

∫ t

0

(t − s)m−1y(s)ds, (2.10)

�> x(i)(0) (i = 1, 2, · · · , m − 1) D A X = D [��QN

A =

⎛
⎜⎜⎜⎜⎜⎜⎜⎝

1 0 0 · · · 0 0
c1 1 0 · · · 0 0
c2 c1 1 · · · 0 0
...

...
...

. . .
...

...
cm−3 cm−4 cm−5 · · · 1 0
cm−2 cm−3 cm−4 · · · c1 1

⎞
⎟⎟⎟⎟⎟⎟⎟⎠

,

X = (x(m−1)(0), x(m−2)(0), · · · , x′′(0), x′(0))T, D = (d1, d2, · · · , dm−2, dm−1)T, di = − 1
i!T

∫ T

0 (T−
s)iy(s)ds, i = 1, 2, · · · , m − 1, cj = T j

(j+1)! , j = 1, 2, · · · , m − 2.

MN 2.2(Mawhin 2��VT� )[9] H X, Y . Banach ��� L : D(L) ⊂ X → Y .

XV�W� Fredholm YI� Ω ⊂ X .3?RY�5 N : Ω → Y 6 Ω 3. L- Z��A&

1) Lx �= λNx, ∀x ∈ ∂Ω ∩ D(L), ∀λ ∈ (0, 1);

2) QNx �= 0, ∀x ∈ ∂Ω ∩ Ker(L);

3) deg{QN,Ω ∩ Ker(L), 0} �= 0,
O"# Lx = Nx 6 Ω >Z0$6@W&�

3 JK[\
]N 3.1 H-5 (H) PU5 m = 2k − 1, k ∈ Z+, A&$6�� A > 0, M > 0, <C
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1) 4@\ x ∈ R 3 |f(x)| ≥ |x| 5 |g(x)| ≤ M ;
2) F |x| > A, t ∈ R �� xf(x) > 0 5 xg(x) > 0;

3) 1 −
k−1∑
i=1

a2(k−i)−1T
2M2

k−i(k) > 0;

4) 1 −
k−1∑
i=1

a2(k−i)−1T
2M2

2k−i−1(m) > 0,

O"# (1.1) Z0$6@W T - 5%&�
� 7U!"#

x(m)(t) + λ

m−1∑
i=1

aix
(i)(t) + λf(x(t)) + λβ(t)g(x(t − τ(t))) = λp(t), λ ∈ (0, 1) (3.1)

�5%&78?�
H x(t) ∈ X �"# (3.1) �]@5%&�C x(t) X�"# (3.1) E4�[Y6^� [0, T ]

3\!�]B Q9
∫ T

0

f(x(t))dt +
∫ T

0

β(t)g(x(t − τ(t)))dt = 0.

D\!>G� 69$6 ξ ∈ [0, T ] I9 f(x(ξ)) + β(ξ)g(x(ξ − τ(ξ))) = 0. D�H-5
1) 6U |x(ξ)| ≤ |f(x(ξ))| = |β(ξ)||g(x(ξ − τ(ξ)))| ≤ |β|0M. ZM]D t ∈ [0, T ] 3 x(t) =
x(ξ) +

∫ t

ξ x′(s)ds, 6!

|x|0 ≤ |β|0M +
∫ T

0

|x′(t)|dt. (3.2)

^@"S�C"# (3.1) [[<\! x′(t), �GZ 0 : T \!69

(−1)k−1

∫ T

0

|x(k)(t)|2dt + λ

k−1∑
i=1

(−1)k−i−1a2(k−i)−1

∫ T

0

|x(k−i)(t)|2dt

+λ

∫ T

0

β(t)g(x(t − τ(t)))x′(t)dt = λ

∫ T

0

p(t)x′(t)dt.

D� 2.1 6U$6Æ λ, x J-��� Mi(k) > 0 I9

|x(i)|0 ≤ Mi(k)
∫ T

0

|x(k)(t)|dt. (3.3)

�>�F i = k �� Mi(k) = 1
T , F i < k �� Mi(k) D� 2.1 6���D? (3.2), (3.3) P

Hölder 8L?69

(
1 −

k−1∑
i=1

a2(k−i)−1T
2M2

k−i(k)
) ∫ T

0

|x(k)(t)|2dt

≤ (|β|0M + |p|0)M1(k)T
3
2

(∫ T

0

|x(k)(t)|2dt
) 1

2
,
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KO�H-5 3) 6U$6Æ λ, x J-��� K0 > 0 I9

∫ T

0

|x(k)(t)|2dt < K0, (3.4)

D? (3.2), (3.3), (3.4) 6U$6Æ λ, x J-��� ω0, ω1 I9 |x|0 < ω0, |x′|0 < ω1. _62
95> |x(i)|0(i = 2, 3, · · · , m − 1), D� 2.1 6U$6Æ λ , x J-��� Mi(m) > 0 (i =
1, 2, · · · , m − 1) I9

|x(i)|0 ≤ Mi(m)
∫ T

0

|x(m)(t)|dt. (3.5)

C"# (3.1) [[<\! x(m)(t), �GZ 0 : T \!�V1 Hölder 8L?69

(
1 −

k−1∑
i=1

a2(k−i)−1T
2M2

2k−i−1(m)
) ∫ T

0

|x(m)(t)|2dt

≤ (fω0 + |β|0M + |p|0)
√

T
(∫ T

0

|x(m)(t)|2dt
) 1

2
,

�> fω0 = max
|x|≤ω0

|f(x)|, KO�H-5 4) 6U$6Æ λ, x J-��� M0 > 0 I9

∫ T

0
|x(m)(t)|2dt < M0. (3.6)

D? (3.5)–(3.6) 6U$6Æ λ, x J-��� ωi > 0 (i = 2, 3, · · · , m − 1) I9

|x(i)|0 ≤ Mi(m)
∫ T

0

|x(m)(t)|dt < Mi(m)
√

TM0 := ωi, i = 2, 3, · · · , m − 1.

X ω = max{ω0 + 1, ω1 + 1, · · · , ωm−1 + 1, A + 1} O ω > A, 5

|x(i)|0 < ω, i = 0, 1, 2, · · · , m − 1.

` Ω = {x ∈ X ||x(i)|0 < ω, i = 0, 1, 2, · · · , m−1},O Ω . X >�3?RY�5 Ker(L)∩Ω �= ∅.

��]W�YI N : Ω → Y

x → [Nx](t) = −
[ m−1∑

i=1

aix
(i)(t) + f(x(t)) + β(t)g(x(t − τ(t)))

]
+ p(t),

O N :4�5D? (2.10) 6U N 6 Ω 3. L- Z��
D3[�U!P Ω �^^6U� ∀λ ∈ (0, 1), ∀x ∈ Dom(L) ∩ ∂Ω , 3 Lx �= λNx, ZM�

 2.2 �-5 1) <C�
4]D� x ∈ Ker(L)

⋂
∂Ω �� x ���5 |x| = ω > A, 6

QNx = − 1
T

∫ T

0

f(x(t))dt − 1
T

∫ T

0

β(t)g(x(t − τ(t)))dt �= 0.

ZM� 2.2 -5 2) PU�
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_0_
H(x, µ) = −µx + (1 − µ)QNx, (x, µ) ∈ Ω × [0, 1],

∀x ∈ Ker(L)
⋂

∂Ω P µ ∈ [0, 1] 3

xH(x, µ) = −µx2 − (1 − µ)
[

1
T

∫ T

0

xf(x)dt +
1
T

∫ T

0

β(t)xg(x)dt

]
< 0,

6 H(x, µ) �= 0, Æ H(x, µ) �<`�6!D<`�`69
deg{QN,Ω ∩ KerL, 0} = deg{H(x, 0),Ω ∩ KerL, 0} = deg{H(x, 1),Ω ∩ KerL, 0} �= 0.

ZM� 2.2 -5 3) PU�
a36U� Mawhin � �-5=_<C�6"# (1.1) 6� 3.1 �-5"Z0$6

@W T - 5%&�
bc 3.1 H-5 (H) PU5 m = 2k − 1, k ∈ Z+, A&$6�� A > 0, M > 0, <C
1) 4@\ x ∈ R 3 |f(x)| ≥ |x| 5 |g(x)| ≤ M ;
2) F |x| > A, t ∈ R �� xf(x) < 0 5 xg(x) < 0;

3) 1 −
k−1∑
i=1

a2(k−i)−1T
2M2

k−i(k) > 0;

4) 1 −
k−1∑
i=1

a2(k−i)−1T
2M2

2k−i−1(m) > 0,

O"# (1.1) Z0$6@W T - 5%&�
]N 3.2 H-5 (H) PU5 m = 2k, k ∈ Z+, 5 k − 1 �J��A&$6��

A > 0, M > 0, <C
1) 4@\ x ∈ R 3 |f(x)| ≥ |x| 5 |g(x)| ≤ M ;
2) F |x| > A, t ∈ R �� xf(x) < 0 5 xg(x) < 0;
3) 4@\ x ∈ R 3 f ′(x) < 0;

4) 1 −
k−1∑
i=1

a2(k−i)T
2M2

k−i+1(k + 1) > 0;

5) 1 −
k−1∑
i=1

a2(k−i)T
2M2

2k−i(m) > 0,

O"# (1.1) Z0$6@W T - 5%&�
� C"# (3.1) [[<\! x′′(t), �GZ 0 : T \!69

(−1)k−1

∫ T

0

|x(k+1)(t)|2dt + λ
k−1∑
i=1

(−1)k−i−1a2(k−i)

∫ T

0

|x(k−i+1)(t)|2dt

−λ

∫ T

0

f ′(x(t))|x′(t)|2dt + λ

∫ T

0

β(t)g(x(t − τ(t)))x′′(t)dt = λ

∫ T

0

p(t)x′′(t)dt.

D k − 1 �J�P�H-5 3) 6U

0 <

∫ T

0

|x(k+1)(t)|2dt

≤
k−1∑
i=1

a2(k−i)

∫ T

0

|x(k−i+1)(t)|2dt +
∫ T

0

β(t)g(x(t − τ(t)))x′′(t)dt +
∫ T

0

p(t)x′′(t)dt.
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Æ

∫ T

0

|x(k+1)(t)|2dt

≤
k−1∑
i=1

a2(k−i)

∫ T

0

|x(k−i+1)(t)|2dt +
∫ T

0

|β(t)||g(x(t − τ(t)))||x′′(t)|dt +
∫ T

0

|p(t)||x′′(t)|dt,

D� 2.1 6U$6Æ λ, x J-��� Mi(k + 1) > 0 (i = 1, 2, · · · , k) I9

|x(i)|0 ≤ Mi(k + 1)
∫ T

0

|x(k+1)(t)|dt. (3.7)

D? (3.2), (3.7) P Hölder 8L?69

(
1 −

k−1∑
i=1

a2(k−i)T
2M2

k−i+1(k + 1)
) ∫ T

0

|x(k+1)(t)|2dt

≤ (|β|0M + |p|0)M2(k + 1)T
3
2

(∫ T

0

|x(k+1)(t)|2dt
) 1

2
,

KO�H-5 3) 6U$6Æ λ, x J-��� K0 > 0 I9

∫ T

0

|x(k+1)(t)|2dt < K0,

�d_!*TE� 3.1 �SI�
*TE� 3.1, 3.2 �SI6S"S�� �
]N 3.3 H-5 (H) PU5 m = 2k, k ∈ Z+, 5 k − 1 �M��A&$6��

A > 0, M > 0, <C
1) 4@\ x ∈ R 3 |f(x)| ≥ |x| 5 |g(x)| ≤ M ;
2) F |x| > A, t ∈ R �� xf(x) > 0 5 xg(x) > 0;
3) 4@\ x ∈ R 3 f ′(x) > 0;

4) 1 −
k−1∑
i=1

a2(k−i)T
2M2

k−i+1(k + 1) > 0;

5) 1 −
k−1∑
i=1

a2(k−i)T
2M2

2k−i(m) > 0,

O"# (1.1) Z0$6@W T - 5%&�

3 e f
_�V1�_aHA"�
g 1 bc"#

x(5)(t) +
1
π3

x′(t) + 2x +
(

sin t +
1
2

)
arctgx(t − sin t) = cos t. (4.1)
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/VE"# (1.1), QV m = 5, f(x) = 2x, g(x) = arctgx, β(t) = sin t + 1
2 , 296`

A = 1, M = 2, ��� 3.1 >�-5 1) � 2) <C5 k = 3, M1(k) = π
6 , M3(m) = π

6 , Æ

1 −
k−1∑
i=1

a2(k−i)−1T
2M2

k−i(k) =
9 − π

9
> 0,

1 −
k−1∑
i=1

a2(k−i)−1T
2M2

2k−i−1(m) =
9 − π

9
> 0,

6D� 3.1 U"# (4.1) $6 2π 5%&�
h 1 6`H>�a1-C? (1.2) �>Y M1(k), M3(m), O8dea"# (4.1) $6 2π

5%&�RS3

1 −
k−1∑
i=1

a2(k−i)−1T
2M2

k−i(k) = 1 − 16π < 0,

1 −
k−1∑
i=1

a2(k−i)−1T
2M2

2k−i−1(m) = 1 − 16π < 0,

Æ8<C� 3.1 �-5�
g 2 bc"#

x(6)(t) +
1
π3

x(4)(t) + x(3)(t) − 2x −
(

cos t +
1
2

)
arctgx(t − sin t) = sin t. (4.2)

/VE"# (1.1), QV m = 6, f(x) = −2x, g(x) = −arctgx, β(t) = cos t + 1
2 , 296

` A = 1, M = 2, ��� 3.2 >�-5 1), 2) � 3) <C5 k = 3, k − 1 = 2, k + 1 =
4, M3(k + 1) = 1

2 , M5(m) = 1
2 , Æ

1 −
k−1∑
i=1

a2(k−i)T
2M2

k−i+1(k + 1) =
π − 1

π
> 0,

1 −
k−1∑
i=1

a2(k−i)T
2M2

2k−i(m) =
π − 1

π
> 0,

6D� 3.2 U"# (4.2) $6 2π 5%&�
h 2 6`H>�a1-C? (1.2) �>Y M3(k + 1), M5(m), O8dea"# (4.2) $

6 2π 5%&�RS3

1 −
k−1∑
i=1

a2(k−i)T
2M2

k−i+1(k + 1) =
π − 4

π
< 0,

1 −
k−1∑
i=1

a2(k−i)T
2M2

2k−i(m) =
π − 4

π
< 0,

Æ8<C� 3.2 �-5�



3 � KKLGH���	#
���

���
$���%L�� 377

3b[WHI>�.� β(t) 60��6Æ��(&.:��Z3b[WHI>T6!f
T-C? (1.3) 6A 2$3.�!"#�<$=��?�5>?�B-C? (1.2) C�3
E�
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The EXISTENCE OF PERIODIC SOLUTIONS

FOR A KIND OF HIGH-ORDER FUNCTIONAL

DIFFERENTIAL EQUATION

LI Xiaojing

(College of Mathematics and Physics, Jiangsu Teachers University of Technology, Changzhou 213001;

Department of Mathematics, Anhui Normal University, Wuhu Anhui 241000)

LU Shiping

(Department of Mathematics, Anhui Normal University, Wuhu Anhui 241000)

Abstract In this paper, by using the theory of Fourier series, Bernoulli number theory
and continuation theorem of coincidence degree theory, we study a kind of high-order func-
tional differential equations with a deviating argument is considered. Some new results on the
existence of periodic solutions are obtained.

Key words High-order functional differential equation, coincidence degree, periodic
solution.
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