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1 ���sz	IH^�[U, s�vYE����iDH�;bNi�\-Ni�ÆD	iC4~?i+, %����i�G2?iH^+6�,nAE=. fQi�8U�QAk2 [1−13]. g�;�{QWC�o��[d8Up\m9 [14−26]. �>K�*�S�ZAH^�[U, )^UpE6�Q��A℄Mbsz	I |℄8_G2A+��&�+,?=UO�8_G2AyN)� /&.+)^�IpEvx |℄8_G2A+��&�+:

µ2(ψ,D2
0ui)− ε2B1[ψ, ui] = (ψ, fi(t, x, u)),

0 < t 6 T0, x ∈ Ω, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m, (1.1)

(ψ, ui) = (ψ, gi), x ∈ ∂Ω, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m, (1.2)

(ψ, ui) = (ψ, h1i), t = 0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m, (1.3)

(ψ, µD0ui) = (ψ, h2i), t = 0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m, (1.4)�? 2018 o 4 � 2 ��>, 2018 o 10 � 6 ��>def.
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248 � j o = A � 40 9q+ ε, µ � AV��, u(t, x) ≡ (u1(t, x), u2(t, x), · · · , um(t, x)) ∈ Ω, Ω � Rn +A�({�, ∂Ω : Ω A C1+α EA�(, α : Hölder (�, T0 : !�,

B1[ψ, ui] ≡
∑

06µ,σ61

(Dµψ, (aµσ(x)Dσui) = (ψ,L[ui]), i = 1, 2, · · · ,m,

Li =
∑

06µ,σ61

(−1)µ(Dµ(aµσ(x)Dσ)),

D0 =
∂

∂t
, Dj =

∂

∂xj
, j = 1, 2, · · · , n, Dα = Dα1

1 Dα2

2 · · ·Dαn

n , α =

n∑

j=1

αj ,G� aµσ(x)��:� C∞(Ω)+A�&~�, L:p)5Æ℄#3, f, g, hji (i = 1, 2, · · · ,m,

j = 1, 2):t�qÆS:(_u�A~�, C∞
0 (Ω) :� Ω+6�,$~��: C∞(Ω)A3�, ��� B[v, u] : Mb_�, d_�� u, v ��}�F (0,0) A{� Ω +��Hx� Sobolev C� H1(Ω), w6��Lf:

‖ξ‖j =
{∑

α6j

∫

Ω

|Dαξ(x)|2
} 1

2

, ∀ξ ∈ C1(Ω), j = 0, 1,1� (u, v) ��Hx� H1(Ω) +Aj�.\l H1 f℄ (1.1)–(1.4) Avx4	8_G2
(ψ, fi(t, x, u)) = 0, 0 < t 6 T0, x ∈ Ω, ∀ψ ∈ C∞

0 (Ω), i = 1, 2, · · · ,m (1.5)�& U00(t, x) = (U100, U200, · · · , Um00), q+ Ui00 ∈ H1([0, T0 × Ω]), S
Ui00(t, x) =

{
ULj(t, x), x1 6 0, i = 1, 2, · · · ,m,

URj(t, x), x1 > 0, i = 1, 2, · · · ,m.\l H2 (ψ, fu(t, x, u)) 6 −c1 < 0, 0 < t 6 T0, x ∈ Ω, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m,q+ c1 : !�.

2 V	pj�xR|tv�`Kn�f℄ (1.1)–(1.4) A6�& U = (U1, U2, · · · , Um, ). �
Ui =

∞∑

r,s=0

Uirsε
rµs, i = 1, 2, · · · ,m. (2.1)" (2.1) �7�vx |℄8_G2 (1.1), � ε � µ A�;℄Mb�I~�S fi,�� εrµs 11AG�, _�[%b:Z. P� ε0µ0 AG�:Z, 4�vx4	8_G2 (1.5). ���, %A&: U100(t, x), U200(t, x), · · · , Um00(t, x).t� εrµs (r, s = 0, 1, · · · , r + s 6= 0) AG�:Z, A?vx |℄G2

(
ψ,−

∂2Uir(s−2)

∂t2

)
− (ψ,LUi(r−2)s)− (ψ, Firs) = 0, ∀ψ ∈ C∞

0 (Ω), i = 1, 2, · · · ,m, (2.2)q+
Firs =

1

r!s!

[ ∂r+s

∂εrµs
fi

(
t, x,

∞∑

r,s=0

Uirsε
rµs

)]
ε=µ=0

, i = 1, 2, · · · ,m.



3 p |RX h�< R��t{
J^N!}^9`H3BzO*Æ wy' 249�d�tIAj�+, ��I�AS:Z. �vx |℄8_G2 (2.2), At?=& Urs(t, x) = (U1rs(t, x), U2rs(t, x), · · · , Umrs(t, x)) (r, s = 0, 1, · · · , r + s 6= 0), "%b� U00(t, x) 7� (2.1) �, ?=Uvx |℄8_G2f℄ (1.1)–(1.4) Avx6�& U = (U1, U2, · · · , Um). :%<
`6�{� x1 = 0 ��(/� (1.2) t�+�/�
(1.3), (1.4). |/�en�vx&AyN)�X S V = (V1, V2, · · · , Vm), �(�X S W = (W1,W2, · · · ,Wm) �+��X S Z = (Z1, Z2, · · · , Zm).

3 XNF[D�{� Ω + x1 = 0 AY��n�5�:�G (ρ, φ): � x1 = 0 AY�+AapF P A:� ρ (6 ρ0) �F P = x1 = 0 A8G, �J ρ0 �6pVA !�, S:�
φ = (φ1, φ2, · · · , φn−1) � n − 1 ;\_ x1 = 0 AY��Aph℄sz:�G, ��F PA:� φ 4�0yF P AjUM	 x1 = 0 AY�A$F Q A:� φ. r� x1 = 0 AY� 0 6 ρ 6 ρ0 +, #3 L :

L ≡
∑

06µ,σ61

(−1)µD
µ
(aµσ(x)D

σ
), (3.1)q+

Dn =
∂

∂ρ
, Dj =

∂

∂φj
, j = 1, 2, · · · , n− 1, D

α
= D

α1

1 D
α2

2 · · ·D
αn

n , α =

n∑

j=1

αj .� x1 = 0 AY� 0 6 ρ 6 ρ0 �, ~�Q,&LÆS [1−3]

σ =
ξ(ρ, φ)

ε2
, ρ = ρ, φ = φ,q+ ξ(ρ, φ) :8H~�, %"�Id:H. :[u�, tI�t (ρ, φ) D�� (ρ, φ). �

(3.1) �, �
L =

1

ε2
K0 +

1

ε
K1 +K2,q+

K0 = annξ2ρ
∂2

∂σ2
,

K1 = 2annξρ
∂2

∂σ∂ρ
+

n−1∑

i=1

aniξρ
∂2

∂σ∂φ1
+ (annξρ + aξρ)

∂

∂σ
,

K2 = ann
∂2

∂ρ2
+

n−1∑

i=1

ani
∂2

∂σ∂φi
+

n−1∑

i,j=1

ai
∂2

∂φi∂φj
+ an

∂

∂ρ
+

n−1∑

i=1

a
∂

∂φi
.[ ξρ =

√
1

ann , w�vx |℄8_G2 (1.1)–(1.4) A&: u = (u1, u2, · · · , um), q+
ui = Ui(t, x) + V (σ, ρ, φ), i = 1, 2, · · · ,m, (3.2)
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V =

m∑

r,s=0

virs(σ, ρ, φ)ε
rµs, i = 1, 2, · · · ,m. (3.3)" (3.2) ��(3.3) �7�8_G2 (1.1), � σ, µ �;℄MbAS, �� σjµk (j, k =

0, 1, · · · ) 11AG�, A?
(ψ,K0vi00) = 0, 0 6 ρ 6 ρ0, ∀ψ ∈ C∞

0 (Ω), i = 1, 2, · · · ,m, (3.4)

(ψ, vi00) = (ψ,−ui00(t, φ)), ρ = 0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m, (3.5)

(ψ,K0virs) = (ψ,Girs),

0 6 ρ 6 ρ0, ∀ψ ∈ C∞
0 (Ω), r, s = 0, 1, · · · , r + s 6= 0, i = 1, 2, · · · ,m, (3.6)

(ψ, virs) = (ψ,−uirs(t, φ)),

ρ = 0, ∀ψ ∈ C∞
0 (Ω), r, s = 0, 1, · · · , r + s 6= 0, i = 1, 2, · · · ,m, (3.7)q+ Girs (r, s = 0, 1, · · · , r + s 6= 0) :/1s%~�, q%no3℄. ��� (3.4)–(3.5)A?=& vi00. �� (3.6)–(3.7) �, Atr1?=& virs (r, s = 0, 1, · · · ; r + s 6= 0).���, �i>-: virs (r, s = 0, 1, · · · ) 6�yN)�b'[1−2]:

virs = O
(
exp

(
− δirs

ξ(ρ, φ)

ε

))
, r, s = 0, 1, · · · , i = 1, 2, · · · ,m, 0 < ε≪ 1, (3.8)q+ δirs > 0 (r, s = 0, 1, · · · , i = 1, 2, · · · ,m) :!�.[ virs = ζ(ρ)virs, q+ ζ(ρ) :� 0 6 ρ 6 ρ0 jA(_u�A_g~�, �`6

ζ(ρ) =





1, 0 6 ρ 6
1

3
ρ0,

0, ρ >
2

3
ρ0.:U[, tI�~� virs 7. virs. �� (3.3) �, ?=� x1 = 0 AY� (0 6 ρ 6 ρ0)jAyN)�X S V = (V1, V2, · · · , Vm).

4 =aD�{� Ω A�( ∂Ω AY��n�5�:�G (ρ̃, φ̃) : �{� Ω A�( ∂Ω AY�+AapF M A:� ρ̃(6 ρ̃0) �F M = ∂Ω A8G, �J ρ̃0 �6pVA !�,�?��( ∂Ω �AapFAjUM� ∂Ω AY� 0 6 ρ̃ 6 ρ̃0 +O��O$. S:�
φ̃ = (φ̃1, φ̃2, · · · , φ̃n−1) � n− 1 ;\_ ∂Ω �Aph℄sz:�G, �F M A:� φ̃ �0yF M AjUM	�(A$F N A:� φ̃, r� ∂Ω AY� 0 6 ρ̃ 6 ρ̃0 j, #3 L :

L ≡
∑

06µ,σ61

(−1)µD̃µ(ãµσ(x)D̃σ), (4.1)q+̃
Dn =

∂

∂ρ̃
, D̃j =

∂

∂φ̃j
, j = 1, 2, · · · , n− 1, D̃α̃ = D̃α̃1

1 D̃α̃2

2 · · · D̃α̃n

n , α̃ =

n∑

j=1

α̃j .



3 p |RX h�< R��t{
J^N!}^9`H3BzO*Æ wy' 251� ∂Ω AY� 0 6 ρ̃ 6 ρ̃0 �, ~�Q,&LÆS [1−3]

σ̃ =
ξ̃(ρ̃, φ̃)

ε2
, ρ̂ = ρ̃, φ̂ = φ̃,q+ ξ̃ :8H~�, %"�Id:H. :[u�, tI�t (ρ̃, φ̃) D�� (ρ̂, ρ̂). � (4.1)�, �

L =
1

µ2
K0 +

1

µ
K1 +K2, (4.2)q+

K0 = ãnnξ̃2ρ̃
∂2

∂σ̃2
,

K1 = 2ãnnξ̃ρ̃
∂2

∂σ̃∂ρ̃
+

n−1∑

i=1

ãniξ̃ρ̃
∂2

∂σ̃∂φ̃1
+ (ãnnξ̃ρ̃ + ãξ̃ρ̃)

∂

∂σ̃
.

K2 = ãnn
∂2

∂ρ̃2
+

n−1∑

i=1

ãni
∂2

∂σ̃∂φ̃i
+

n−1∑

i,j=1

ãi
∂2

∂φ̃i∂φ̃j
+ ãn

∂

∂ρ̃
+

n−1∑

i=1

ã
∂

∂φ̃i
.[ ξ̃ρ =

√
1

ãnn , w�vx |℄8_G2 (1.1)–(1.4) A&: u = (u1, u2, · · · , um), q+
ui = Ui(t, x) + V (σ, ρ, φ) +W (σ̃, ρ̃, φ̃), i = 1, 2, · · · ,m. (4.3)" (4.3) 7�8_G2 (1.1), � σ̃ � µ �;℄MbS, �� σ̃j , µk (j, k = 0, 1, · · · ) 11AG�, A?

(ψ, µ2Witt)− (ψ, µ2LWi) = (ψ, fi(ρ̃, φ̃, U + V +W ))− (ψ, fi(ρ, φ, U + V )),

ρ̃ = 0, ∀ψ ∈ C∞
0 (Ω), (4.4)

(ψ,W ) = (ψ, gi(t, 0, φ̃)− (ψ,U(t, 0, φ̃+ V (t, 0, φ̃)),

ρ̃ = 0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m. (4.5)�

Wi =

∞∑

r,s=0

wirs(σ̃, ρ̃, φ̃)σ̃µ
s. (4.6)" (4.3) ��(4.6) �7� (4.4) ��(4.5) �, � σ̃ � µ̃ A�;℄Mb~�AS, �� σ̃r, µ̃s A11SAG�, �

(ψ,K0wi00) = 0, 0 6 ρ̃ 6 ρ̃0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m, (4.7)

(ψ,wi00) = (ψ,−ui00(t, φ̃)− vi00(t, φ̃)), ρ̃ = 0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m, (4.8)

(ψ,
−→
K0wirs) = (ψ,Girs),

0 6 ρ 6 ρ0, ∀ψ ∈ C∞
0 (Ω), r, s = 0, 1, · · · , r + s 6= 0, i = 1, 2, · · · ,m, (4.9)

(ψ,wirs) = (ψ,−uirs(t, φ̃)− virs(t, φ̃)),

ρ = 0, ∀ψ ∈ C∞
0 (Ω), r, s = 0, 1, · · · , r + s 6= 0, i = 1, 2, · · · ,m, (4.10)



252 � j o = A � 40 9q+ Girs (r, s = 0, 1, · · · , r + s 6= 0), i = 1, 2, · · · ,m :/1s%~�, q%no3℄. ��, � (4.7) ��(4.8) �A?=& wi00. �� (4.9), (4.10) �, Atr1?=&
wirs (r, s = 0, 1, · · · , r + s 6= 0), i = 1, 2, · · · ,m.����i>-: wirs (r, s = 0, 1, · · · ) 6��(�b':

wirs = O
(
exp

(
− δ̃irs

ξ̃(ρ̃, φ̃)

ε

))
, r, s = 0, 1, · · · , i = 1, 2, · · · ,m, 0 < ε≪ 1, (4.11)q+ δ̃irs > 0 (r, s = 0, 1, · · · , i = 1, 2, · · · ,m) :!�.[ wirs = ζ̃(ρ̃)wirs, q+ ζ̃(ρ̃) :� 0 6 ρ̃ 6 ρ̃0 jA(_u�A_g~�, �`6

ζ̃(ρ̃) =





1, 0 6 ρ̃ 6
1

3
ρ̃0,

0, ρ̃ >
2

3
ρ̃0.:U[, tI�~� wirs 7. w̃irs. �� (4.6) �, ?=� ∂Ω AY� (0 6 ρ̃ 6 ρ̃0) jAyN)�X S W = (W1,W2, · · · ,Wm).

5 GmD�
u = U + V +W + Z, (5.1)q+ Z = (Z1, Z2, · · · , Zm) : |℄8_G2A+��X S, S

Z(τ, x) =

∞∑

r,s=0

zirsε
rµs, i = 1, 2, · · · ,m, (5.2)q+ τ = t

ε
:�"ÆS [1−3]." (5.1) ��(5.2) �7�vx |℄8_G2A+��&�+ (1.1)–(1.4), � ε, µ �;℄MbS, ��� εrµs 11AG�, A?

(
ψ,
∂2zi00

∂τ2

)
= (ψ, fi(0, x, Ui00 + vi00 + wi00 + zi00))− (ψ, fi(0, x, Ui00 + vi00 + wi00)),

i = 1, 2, · · · ,m, ∀ψ ∈ C∞
0 (Ω), (5.3)

(ψ, zi00) = (ψ, h1i(x)) − (ψ,Ui00 + vi00 + wi00),

τ = 0, i = 1, 2, · · · ,m, ∀ψ ∈ C∞
0 (Ω), (5.4)

(
ψ,
∂zi00

∂τ

)
= (ψ, h2i(x)) −

(
ψ,
∂(Ui00 + vi00 + wi00)

∂τ

)
,

τ = 0, i = 1, 2, · · · ,m, ∀ψ ∈ C∞
0 (Ω), (5.5)

(
ψ,
∂2zirs

∂τ2

)
= (ψ, fi(0, x, Ui00 + vi00 + wi00 + zi00))− (ψ, fi(0, x, Ui00 + vi00 + wi00)),

i = 1, 2, · · · ,m, ∀ψ ∈ C∞
0 (Ω), (5.6)

(ψ, zirs) = −(ψ,Ui00 + vi00 + wi00), τ = 0, i = 1, 2, · · · ,m, ∀ψ ∈ C∞
0 (Ω), (5.7)
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(
ψ,
∂zirs

∂τ

)
= −

(
ψ,
∂(Ui00 + vi00 + wi00)

∂τ

)
,

τ = 0, ∀ψ ∈ C∞
0 , i = 1, 2, · · · ,m, ∀ψ ∈ C∞

0 (Ω), (5.8)q+ F̃irs (r, s = 0, 1, · · · , r + s 6= 0), i = 1, 2, · · · ,m :/1s%~�, q%no3℄.��� (5.3)–(5.5) �, A?=& wi00. �� (5.6)–(5.8) �, Atr1?=& zirs (r, s =

0, 1, · · · , r + s 6= 0), i = 1, 2, · · · ,m.���, zirs (r, s = 0, 1, · · · , r + s 6= 0), i = 1, 2, · · · ,m 6�+��b':

(ψ, zirs) = O
(
ψ, exp

(
− k̃irs

t

µ

))
, r, s = 0, 1, · · · , i = 1, 2, · · · ,m, 0 < ε, µ≪ 1, (5.9)q+ k̃irs > 0 (r, s = 0, 1, · · · , i = 1, 2, · · · ,m) :�<VA!�. �
zirs = η(t)zirs,q+ η(t) :�(_u�A_g~�, w`6

η(t) =





1, 0 6 t 6
1

3
t0,

0, t >
2

3
t0.1m, :U[u�, tIBb�~� zirs 7. z̃irs. "?=A zirs 7� (5.2) �, �/, An�Q��℄Mbvx |℄8_[%+��&�+ (1.1)–(1.4) Avx&, A%��I_�A /�;�:

u ∼

M∑

r,s=0

(Urs + Vrs +Wrs + Zrs)ε
rµs +O(λ), (5.10)q+ M : ��, λ = max(εM+1µM , εMµM+1).

6 V	`J�����K��IHH.Kd 6.1 ��� H1, H2 I, sz	I℄Mbvx |℄8_G2+��&�+
(1.1)–(1.4) 5�phvx& u = (u1, u2, · · · , um), � (t, x) ∈ [0, T0]× Ω]) �t� ε, µ $Mp)�ZA /�;� (5.10).Æ K�Y~_E�IFH^Dq� |℄8_G2f℄ (1.1)–(1.4) vx /&
(5.10) A�S Ri (i = 1, 2, · · · ,m). �

ui = ui +Ri, i = 1, 2, · · · ,m, (6.1)q+
ui =

M∑

r,s=0

(Uirs + virs + wirs + zirs)ε
rµs, i = 1, 2, · · · ,m.



254 � j o = A � 40 9K� (3.8) �, (4.11) �, (5.9) �� (6.1) �, �
µ2

(
ψ,
∂2Ri

∂t2

)
− ε2B1[ψ,Ri]− (ψ, fi(t, x, ui +Ri)) + (ψ, fi(t, x, ui))

= −(ψ, fi(t, x, U00) +
M∑

r,s=0,r+s6=0

[(
ψ,−

∂2Uir(s−2)

∂t2

)
− (ψ,LUi(r−2)s)− (ψ, Firs)

]
εrµs

+ (ψ,K0vi00) +

M∑

r,s=0,r+s6=0

[(ψ,K0virs)− (ψ,Girs)]ε
rµs

+ (ψ,K0wi00) +
M∑

r,s=0,r+s6=0

[(ψ,K0wirs)− (ψ,Girs)]ε
rµs

+
(
ψ,
∂2zi00

∂τ2

)
− (ψ, fi(0, x, Ui00 + vi00 + wi00 + zi00)) + (ψ, fi(0, x, Ui00 + vi00 + wi00))

+

M∑

r,s=0,r+s6=0

[(
ψ,
∂2zirs

∂τ2

)
− (ψ, fui

(0, x, Ui00 + vi00 + wi00)wirs)− (ψ, F̃irs)
]
εrµs +O(λ)

= O(λ), (t, x) ∈ [0, T0]× Ω, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m,

(ψ,Ri)

= (ψ, gi)− (ψ,−Ui00(t, φ̃)− vi00(t, φ̃)) +

M∑

r,s=0,r+s6=0

(ψ,−Uirs(t, φ̃)− virs(t, φ̃)ε
rµs + O(λ)

= O(λ), x ∈ ∂Ω, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m,

(ψ,Ri)

= (ψ, h1i)− (ψ,Ui00 + vi00 + wi00)−

M∑

r,s=0,r+s6=0

(ψ,Uirs + virs + wirs)ε
rµs +O(λ)

= O(λ), t = 0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m,

(
ψ,
∂Ri

∂t

)

= (ψ, h2i)−
(
ψ,
∂(Ui00 + vi00 + wi00)

∂τ

)
−

M∑

r,s=0,r+s6=0

(
ψ,
∂(Uirs + virs + wirs)

∂τ

)
εrµs +O(λ)

= O(λ), t = 0, ∀ψ ∈ C∞
0 (Ω), i = 1, 2, · · · ,m.�Mb	A8_#3 L `6

(ψ,L[pi]) = µ2
(
ψ,
∂2pi

∂t2

)
+ ε2B1[ψ, pi]− (ψ, fiu(t, x, u)pi),

t = 0, ∀ψ ∈ C∞
0 , i = 1, 2, · · · ,m.r�

(ψ,Ψ[pi]) ≡ (ψ, F [pi]− L[pi])

= (ψ, f(t, x, ui)− (ψ, f(t, x, ui + pi)) + (ψ, f(t, x, ui + θipi)pi),
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0 < θi < 1, ∀ψ ∈ C∞
0 , i = 1, 2, · · · ,m.sH ε, µ, h�MbaWC� N :

N = {pi | pi ∈ C2((0, T0)]× Ω},

(ψ, pi|∂Ω) = gi, (ψ, pi|t=0) = (ψ, h1i),
(
ψ,
∂pi

∂t
|t=0

)
= (ψ, h2i), ∀ψ ∈ C∞

0 , i = 1, 2, · · · ,m,6�W� ‖pi‖ = sup
t∈(0,T0],x∈Ω

|pi|. S� Banach C� B :
B = {q | q ∈ C((0, T0]× Ω)},wW� ‖q‖ = sup

t∈(0,T0],x∈Ω

|q|. ����, $M
‖(ψ,L

−1
[gi])‖ 6 l−1‖(ψ, g)‖, ∀gi ∈ B, ∀ψ ∈ C∞

0 (Ω),q+ l−1 KM� ε, µ, L
−1 : L AOgn#3, w`6 Lipschitz /�

‖Ψ[p2]−Ψ[p1]‖ = sup
t∈(0,T0],x∈Ω

(
ψ,

∣∣∣∂
2fi

∂u2
(t, x, u + θ2p2)p

2
2

∣∣∣
)

= sup
t∈(0,T0],x∈Ω

∣∣∣
(
ψ,
∂2fi

∂u2
(t, x, u + θ2p2)(p

2
2 − p21)

)

+
(
ψ,

(∂2fi
∂u2

(t, x, u+ θ2p2)
))∣∣∣

< C‖p2 − p1‖, ∀ψ ∈ C∞
0 (Ω),q+ C1, C2 � C :KM� ε, µ A!�, �P�vA p1, p2 �x KN (r), ‖r‖ 6 1 +$M. ��Y~_E�IF�H [1−2], sz	I℄Mbvx |℄8_G2 (1.1)–(1.4) vx&A /�;� (6.1) A�S R, `6

sup
t∈(0,T0,x∈Ω]

|(ψ,Ri(t, x))| = O(λ), i = 1, 2, · · · ,m,q+ λ = max(εM+1µM , εMµM+1). HH"	.

7 ^�f℄Mb8_G2)�H^-4�pEb�A4~KU. |/en�	%:��f℄. K�/"[Uy&�Ef℄�)�H^A,n[d. �>4�K�sz	IH^,�ph�9S�ZA[U,?=U℄MbG2yN)� /&. � /[Uy&f℄A/"&, �1��9.A�&fm[U.�� /&�6�&E_�A%n, |/%
At-p�-`8_��_C&E�#, 3SkU&O�yN)�&Ak-p�Ab'.
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The Generalized Solution for Transitional Shock Layer

to Singularly Perturbed Nonlinear Hyperbolic Type

Differential System with Two Parameters
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Abstract A class of nonlinear hyperbolic type differential system to singularly perturbed

initial-boundary problem with two parameters is studied. Firstly, using singular perturba-

tion theory and method, the outer solution for the problem is structured related two small

parameters. Secondly, using the multi-scale and stretched variables, the transitional shock

layer, boundary layer and initial layer corrective terms are obtained for the original problem

respectively. Finally, the asymptotic expansion of solution for the original problem is given.

And the uniform validity of its asymptotic solution is proved by using the theory of fixed

point of functional analysis. Using this method to obtained asymptotic solution of original

problem, it can also carry on analytical operation for the differential and integral and so on.

It is known more behaviors for the transitional shock layer of solution. Thus this method

possesses good applied foreground.
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