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d

dt
(x(t)−Dx(t− τ)) = A(t)x(t) +Bx(t− τ), x(t) ∈ Rn, t ≥ 0. A9B

S���;�$�8���'.! (��  �(�$& �� �'$�%#. #0�-� %#� x(t) ≡ ϕ(t), −τ ≤ t ≤ 0. �#'��0�
0�8�� 1��& ��� �'���(#%�0#! ��� #  ��'���(#%�0#�
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V (x(t), t) = xT (t)Hx(t) +
∫ t

t−τ
e−β(t−s) (xT (s)G1x(s) + ẋT (s)G2ẋ(s)

)
ds.
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V (x(t), t) = eχ
(
xT (t)Hx(t) +

∫ t

t−τ
e−β(t−s) (xT (s)G1x(s) + ẋT (s)G2x(s)

)
ds

)
.
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ẋ(t)=A1x(t)+A2x(t−h) +C1y(t)+C2y(t−h), x∈Rn1, y∈Rn2,
μẏ(t)=A3x(t)+A4x(t−h)+C3y(t)+C4y(t−h), t∈T = [0, t1]

A9B

x(θ) = ϕ(θ), y(θ) = ψ(θ), θ ∈ [−h, 0], A5B

w(t, μ) = D1x(t, μ) +D2y(t, μ), w ∈ Rm, t∈T. AtB

���'& μ , ;���0���! μ∈(0, μ∗], μ∗ � 1, h 6 (#'$�! <�������#2�-?�� 2�;�2��%� #�! h>0,
Ai, Ci, i=1, 4,Dj , j=1, 2, 6 2���  �� ;�'��.  �� 0���#4� '���%��'�%�-?#< ��20�� �'���!
m < n = n1 + n2, t1 = nh, ϕ(θ), ψ(θ), θ ∈ [−h, 0]  �#2%�'� ��  �;����% �� n1, # n2,%�����,
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1(����*���� �� eILHETG �
� RGJ[OGEHL? GLITDHBHIVELKI DB>RBLHQ@ {x, y}− RG�
A>@PGETB] DFI μ ∈ (0, μ∗] DB O[UBPM �/� RG IRHEFOG>E T EL>I DB >@AB] IJOELHRB] O[UBPRB]

aMRKdII �/� TB^RB DBLHFBIHQ GLITDHBHIVELKBE DFIA>I^ERIE LBLHB?RI? {x(t), y(t), t ∈
[0, h]} LILHET[ �.�� CEREFIFM@NECB PGRR[] O[UBP� L HBVRBLHQ@ DBF?PKG μn P>? LKB>Q MCBP�

RB AB>QXBCB n DFI μ ∈ (0, μ∗].
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zi(t, μ) = z(t− (i− 1)h, μ), i = 1, n, z ∈ {x, y}, t ∈ T h � [(n − 1)h, nh].
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S1 ∈ Rn1×n1, S2 ∈ Rn1×n1 , S3 ∈ Rn2×n2, S4 ∈ Rn2×n2 �  �$.���� 0���#4 A2, S1C2, A4, S3C4,
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 ��w*m����� !� (�� � !��� �1�2 �(#0 si, i = 1, n2 , �1'�%�  �� 2 �(� #.
0���#4� C3. S���;�$�/#0! (�� Resi < 0, ∀i = 1, n.
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zi(t, μ) = zis(t, μ) + zif (τ, μ) =
∑∞

k=0 μ
kziks(t) +

∑∞
k=0 μ

kzikf (τ),
z ∈ {x, y}, i = 1, n, t ∈ T h, τ ∈ T p = [(n − 1)p, np], p � h

μ .
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Ls(λ) =

⎛⎜⎜⎝
(λEn1−A1) −C1 −A2 −C2

−A3 −C3 −A4 −C4

0 0 S2S1(λEn1−A1) −S2S1C1

0 0 S4S3A3 −S4S3C3
D1 D2 0 0
0 0 D1 D2

⎞⎟⎟⎠ , A)B

Ms(λ) =
(
λEn1−A1−A2exp(−λh) −C1−C2exp(−λh)

−A3−A4exp(−λh) −C3−C4exp(−λh)
D1 D2

)
, AuB

Lf (λ) =

⎛⎜⎜⎝
λEn1 0 0 0
−A3 λEn2−C3 −A4 −C4

0 0 S2S1λEn1 0
0 0 S4S3A3 λS4S3En2−S4S3C3

D1 D2 0 0
0 0 D1 D2

⎞⎟⎟⎠ , AyB
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Mf (λ) =
(
λEn1−A1−A2exp(−λp) 0

−A3−A4exp(−λp) λEn2−C3−C4exp(−λp)
D1 D2

)
. A:B

������� �� =>? >@ABCB k, k = 0, 1, 2, . . . ,;1 DB>RBLHQ@ RGA>@PGETG HBCPG I HB>QKB
HBCPG� KBCPG O[DB>R?@HL? L>EPM@NIE ML>BOI?*


� rankLs(λ) = (n1 + n2)2, P>? REKBHBFBCBλ ∈ C;
.� rankMs(λi) = n1 + n2 P>? >@ABCB λi : rankLs(λi) < (n1 + n2)2.
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� =>? >@ABCB k, k = 0, 1, 2, . . . ;71 DB>RBLHQ@ RGA>@PGETG HBCPG I HB>QKB

HBCPG� KBCPG O[DB>R?@HL? L>EPM@NIE ML>BOI?*

/� rankLf (λ) = (n1 + n2)2, P>? REKBHBFBCBλ ∈ C;
0� rankMf (λi) = n1 + n2 P>? >@ABCB λi : rankLf(λi) < (n1 + n2)2.
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c(x) → min
x
, x ∈ Rn, f(x, t) ≤ 0, ∀t ∈ T = [t∗, t∗] ⊂ R, A9B

8�� T 6 �� �# ��$& �� 0 �/�'�%� # ���'�%! 3� �4## c : Rn→R # f : Rn×T→R ��'����( �
8$���#� % '%�#< �1$�'�.< �;����$� #. # %�;��$� ;� x �$. $-1�8� t ∈ T.
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