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1 K�F�!H�	Æ�m6�b�R66,pE�
∂u

∂t
= div(ρα|∇u|p−2∇u)− a(x)|∇u|q, (x, t) ∈ QT = Ω× (0, T ), (1.1)Z� Ω z R

N �6bÆbi, 	Æ ∂Ω �I[l, ρ(x) = dist(x, ∂Ω) z(��:2	Æ6�/a�, a(x) zS�GLbÆa�, p > 1, p > q > 0. / α = 0 v, E� (1.1) ���,�R66Bx6 p-Laplace E�
∂u

∂t
= div(|∇u|p−2∇u)− a(x)|∇u|q , (x, t) ∈ QT , (1.2)[�F�#W[1]H�<
∂u

∂t
= div(ρα|∇u|p−2∇u), (x, t) ∈ QT , (1.3)�D<�ANSid6	Æ���6(p�P>. &Jp! [2] ��! [1] 6�℄�\2<�b>A66.	E�, �v! [3–4] 8o�! [1] 6�℄�\2<�b�	�6.	6E�. ��eP�6Bx6 p-Laplace E�, E� (1.2) 6�*Æ:z�6�P>P���6. &��! [5–7]. |/fzaeE� (1.2) ��R66^5.�" 2018 T 9 n 25 j�3, 2019 T 3 n 11 j�3�OQ.
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190 � G T # A w 42  hE� (1.2) ��, E� (1.1) �b	Æ�m6>Æ, T�&J6H��℄[8], &JB0|�	Æ�m>b&Q-�P�6	Æ���. Z%, &J��E� (1.1) hE� (1.2)b��Æ6��. p�!�, &J��DE� (1.1) �bk+����:

u(x, 0) = u0(x), x ∈ Ω, (1.4).GbP�6	Æ��
u(x, t) = 0, (x, t) ∈ ∂Ω× (0, T ) (1.5)�6(p>�P>.)I 1.1 a� u(x, t) ��E� (1.1) �b���� (1.4) 6n�, k℄

u ∈ C(0, T ;L2(Ω))
⋂

L∞(QT ), ut ∈ L2(QT ), ρα|∇u|p ∈ L1(QT ), (1.6)`>iXa� ϕ ∈ C1
0 (QT ), U+sI8y�6:

∫∫

QT

[utϕ(x) + ρα|∇u|p−2∇u · ∇ϕ+ a(x)|∇u|qϕ(x)]dxdt = 0. (1.7)����zp
lim
t→0

∫

Ω

|u(x, t)− u0(x)|dx = 0 (1.8)6XY+�6.�!6�N�℄k+.)6 1.1 t p > 2, 2q < p, a(x) zGL C1 7Ca�, ` a(x) 6 cρ
αq

p ,

u0(x) ∈ L∞(Ω), ρ|∇u0|
p ∈ L1(Ω), (1.9)rE� (1.1) �b���� (1.4) $�(pP�.)6 1.2 t p > 2, q < p, ����F� (1.9), rE� (1.1) �b�� (1.4) $�6�z�P6.AN	!6z, �!�D6$��
Up�X�6	Æ�� (1.5), zZ�Zn�p	ÆrGb�V6~r>. &J&UpXP+!1�3Y6�D. ! [1] S�	!E� (1.3)/ α < p− 1 v, b

∫∫

QT

|∇u|dxdt <∞, (1.10)Z%, p%vE� (1.3) &UKg	Æ�� (1.5) pt6XY+�6, �v�L<p	Æ��+6�6�P>. / α > p− 1 v, ! [1] o	!<�6�P>'A	Æ�� (1.5) O�6. ! [3] r�D</E� (1.3) 6�	� p a�	� p(x) 
-�v, �b.	6�℄. !
[4] �P�	!<zx/ α < p− 1 v, 	Æ�� (1.5) O�z�P>6�N��. ! [8–9]
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∂u

∂t
= div(ρα|∇u|p−2∇u) +

N
∑

i=1

∂bi(u)

∂xi
, (x, t) ∈ QT (1.11)63Y�D./f,aeE� (1.1), (1.3) (1.11)6A
1�6hE� (1.3)PM,
U/ α < p−1v, �8y (1.10) Rf�6, Rf&UKg	Æ�� (1.5) pt6XY+�6. $�z, Z�,p*� ρα p	Æ ∂Ω r�m, 
U/&J$B�P>v, 	Æ��&Q��AN, qz��AN�I	Æ�� [10].h! [1, 3–4, 8–10] ��6z, �!
�D6E� (1.1) 3K`b�R6, �., ! [4,

8–10] 86�6<Y�|ee�!. Z&, p\_U(~rmEC�L�6(p>v�BND��R6�b��^~8>, �vOx5&Jt~<,p6n~8
ραε |∇uε|

p−2∇uε → ρα|∇u|p−2∇u6+O. �e�L�P>, aeGb	Æ��, �	�L�P>��&Q, rN6�ee�L�6��#<>, |R�4p! [9] �S�b�0. h! [9] 6>A6��, p�Ln�6��#<>v, �!N"16z�R6, 
U|_rbP:�Æ6��. ?�, ! [11–12]�D<Gb,p*� ρα 63Y6E�, 3Ksy2�=66^~8$�, .�!D��R66^~8�LECh! [11–12] OCb��.

2 1(&NE.$B~rm$�:

uεt − div(ραε |∇uε|
p−2∇uε) + a(x)|∇uε|

q = 0, (x, t) ∈ QT , (2.1)

uε(x, t) = 0, (x, t) ∈ ∂Ω× (0, T ), (2.2)

uε(x, 0) = uε,0(x), x ∈ Ω, (2.3)Z� ραε = ρα + ε. T�p==�;U(E�1D, .	eP�6Bx6 p-Laplace E�6�D, >iXF� uε,0(x) ∈ L∞(Ω), ραε |∇uε,0(x)|
p ∈ L1(Ω), rr�$�(p�Pn�

uε ∈ C(0, T ;L2(Ω))
⋂

Lp(0, T ;W 1,p
0 (Ω)),`

uεt ∈ L2(QT ).ez, >iX ϕ ∈ C1
0 (QT ), uε F�+K6sI8y:

∫∫

QT

[uεtϕ+ ραε |∇uε|
p−2∇uε∇ϕ+ a(x)|∇uε|

qϕ]dxdt = 0. (2.4)



192 � G T # A w 42  J6 2.1 �t 2q < p, a(x) 6 cρ
αq
p , u0(x) ∈ L∞(Ω), ρα|∇u0(x)|

p ∈ L1(Ω), `
‖uε,0‖L∞(Ω) y ραε |∇uε,0(x)|

p ∈ L1(Ω) P�bÆ, uε,0 p W
1,p
loc (Ω) �~8e u0, r�	�$� (2.1)–(2.3) 6n� uε p L2

loc(QT ) �~8`v2a� u zE� (1.1) F�����
(1.4) 6n�.P av*�l1, (p
h ‖u0‖L∞(Ω), ρ

α|∇u0(x)|
p ∈ L1(Ω) bY�h ε 'Y6�� c, x

‖uε‖L∞(Ω) 6 c. (2.5)U uε � (2.1) 9	, rb
1

2

∫

Ω

u2εdx+

∫∫

QT

uεa(x)|∇uε|
qdxdt+

∫∫

QT

ραε |∇uε|
pdxdt 6

1

2

∫

Ω

u2ε,0dx.a a(x) 6 cρ
αq

p , 4_ Young �8y, &�
∫∫

QT

ρα|∇uε|
pdxdt <

∫∫

QT

ραε |∇uε|
pdxdt 6 c. (2.6)ae ρ(x) z7Ca�`
p	Æ� 0, /fb

∫ T

0

∫

Ω

ραε |∇uε|
pdxdt =

∫ T

0

∫

Ω

(ρ+ ε)α|∇uε|
pdxdt

>

∫ T

0

∫

Ω

ρα|∇uε|
pdxdt

=

∫ T

0

∫

Ωλ

ρα|∇uε|
pdxdt+

∫ T

0

∫

Ω\Ωλ

ρα|∇uε|
pdxdt

> λα
∫ T

0

∫

Ωλ

|∇uε|
pdxdt,zb

∫ T

0

∫

Ωλ

|∇uε|
pdxdt 6 λ−α

∫ T

0

∫

Ω

ραε |∇uε|
pdxdt 6 c(λ, T ),Z� Ωλ = {x ∈ Ω : ρ(x) > λ}. dZ� 0 6 a(x) zbÆa�, a(x) 6 c. a 2q < p, m>eiX6��x Ω1 ⊂ Ω, >eiX6 [s, t] ⊂ (0, T ), } d1 = dist(Ω1, ∂Ω), ra (2.6) y�,

∫ t

s

∫

Ω1

a(x)|∇uε|
qdxdt 6

∫ T

0

∫

Ω1

a(x)|∇uε|
qdxdt

6 cd
−αq
p

1

∫ T

0

∫

Ω1

ρ
αq

p |∇uε|
qdxdt

6 cd
−αq

p

1

∫ T

0

∫

Ω

ρ
αq
p |∇uε|

qdxdt

6 c(Ω1). (2.7)U uεt � (2.1) 9	, �p QT rsI, rb
∫∫

QT

|uεt|
2dxdt =

∫∫

QT

div(ραε |∇uε|
p−2∇uε)uεtdxdt+

∫∫

QT

uεta(x)|∇uε|
qdxdt.
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∫∫

QT

div(ραε |∇uε|
p−2∇uε)uεtdxdt

= −

∫∫

QT

ραε |∇uε|
p−2∇uε · ∇uεtdxdt

= −
1

2

∫∫

QT

ραε
d

dt

∫ |∇u(x,t)|2

0

s
p−2

2 dsdxdt. (2.8)a Hölder �8y, 2q < p, y�t a(x) 6 cρ
αq
p ,

∫∫

QT

uεta(x)|∇uε|
qdxdt

6
1

2

∫∫

QT

|uεt|
2dxdt+

1

2

∫∫

QT

a(x)2|∇uε|
2qdxdt

6
1

2

∫∫

QT

|uεt|
2dxdt+

c

2

(

∫∫

QT

a(x)|∇uε|
pdxdt

)

2q

p

. (2.9)a (2.8)–(2.9), b
∫∫

QT

|uεt|
2dxdt+

∫∫

QT

ραε
d

dt

∫ |∇u(x,t)|2

0

s
p−2

2 dsdxdt 6 c.ary52
∫∫

QT

|uεt|
2dxdt 6 c+ c

∫

Ω

ραε |∇uε,0|
pdx 6 c. (2.10)Z%(pa� u  n  8:a� −→

ζ = (ζ1, ζ2, · · · , ζn), F�
u ∈ C(0, T ;L2(Ω))

⋂

L∞(QT ), ut ∈ L2(QT ), |
−→
ζ | ∈ L

p

p−1 (QT ),

∇uε ⇀ ∇u p L
p
loc(QT )�,

uεt ⇀ ut p L2(QT )�,
ραε |∇uε|

p−2∇uε ⇀
−→
ζ p L

p

p−1 (QT )�.�`Z� p > 2,
∫ T

0

∫

Ωλ
|∇uε|

pdxdt 6 c(λ, T ), 4_ (2.10) ℄l<1�
uε → u p L2

loc(QT )�.da (2.7) �, a(x)|∇uε|
q z�� L1 6`ZÆh ε 'Y, ezb

a(x)|∇uε|
q ⇀ ν p M(QT )�,Z� M(QT ) -p Radon �=XY.�� u F�E� (1.1), &J�X2>iXa� ϕ ∈ C∞

0 (QT ) �6sI8y:
∫∫

QT

[uεtϕ+ ραε |∇uε|
p−2∇uε∇ϕ+ a(x)|∇uε|

qϕ]dxdt = 0. (2.11)� ε→ 0,
∫∫

QT

(utϕ+
−→
ζ · ∇ϕ+ νϕ)dxdt = 0. (2.12)



194 � G T # A w 42  &JN�L>iXa� ϕ ∈ C∞
0 (QT ),

∫∫

QT

ρα|∇u|p−2∇u · ∇uϕdxdt =

∫∫

QT

−→
ζ ∇ϕdxdt, (2.13)

∫∫

QT

a(x)|∇u|qϕdxdt =

∫∫

QT

νϕdxdt. (2.14)� 0 6 ψ ∈ C∞
0 (QT ), x5p ϕ 6�x suppϕ r, ψ = 1. �

v ∈ L∞(QT ), ρα|∇v|p ∈ L1(QT ),r
∫∫

QT

ψραε (|∇uε|
p−2∇uε − |∇v|p−2∇v)(∇uε −∇v)dxdt > 0. (2.15)p (2.11) �D ϕ = ψuε, rb

∫∫

QT

[

−
1

2
u2εψt + uερ

α
ε |∇uε|

p−2∇ψ + ραε |∇uε|
pψ + a(x)|∇uε|

qψuε

]

dxdt = 0. (2.16)�eUr9y,
∫∫

QT

(1

2
u2εψt − uερ

α
ε |∇uε|

p−2uε∇ψ
)

dxdt

−

∫∫

QT

[ψραε |∇uε|
p−2∇uε∇v + a(x)|∇uε|

qψuε]dxdt

+

∫∫

QT

ψ(ραε − ρα)|∇v|p−2∇v(∇uε −∇v)dxdt

−

∫∫

QT

ψρα|∇v|p−2∇v(∇uε −∇v)dxdt

=

∫∫

QT

ψραε (|∇uε|
p−2∇uε − |∇v|p−2∇v)(∇uε −∇v)dxdt

> 0.�X2
∣

∣

∣

∫∫

QT

ψ(ραε − ρα)|∇v|p−2∇v(∇uε −∇v)dxdt
∣

∣

∣

6 sup
(x,t)∈QT

ψ(ραε − ρα)

ρα

∫∫

QT

ρα|∇v|p−1|∇uε −∇v|dxdt

6 sup
(x,t)∈QT

ψ(ραε − ρα)

ρα

(

∫∫

QT

ρα|∇v|pdxdt+

∫∫

QT

ρα|∇v|p−1|∇uε|dxdt
)

6 sup
(x,t)∈QT

ψ(ραε − ρα)

ρα
·
[

∫∫

QT

ρα|∇v|pdxdt

+ c
(

∫∫

QT

ρα|∇v|pdxdt
)

p−1

p
(

∫∫

QT

ρα|∇uε|
pdxdt

)
1

p
]p ε→ 0 vae 0. ezb

∫∫

QT

(1

2
u2ψt − u

−→
ζ ∇ψ

)

dxdt−

∫∫

QT

(ψ
−→
ζ ∇v + vψu)dxdt
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−

∫∫

QT

ψρα|∇v|p−2∇v(∇u −∇v)dxdt

> 0. (2.17)�^PRv2^�, &Up (2.12) �� ϕ = ψu, ezb
∫∫

QT

(utψu+
−→
ζ ∇(ψu) + νψu)dxdt

=

∫∫

QT

(

−
1

2
u2ψt +

−→
ζ (u∇ψ + ψ∇u) + νψu

)

dxdt

= 0. (2.18)a (2.17)–(2.18) 5
∫∫

QT

ψ(
−→
ζ − ρα|∇v|p−2∇v)(∇u −∇v)dxdt > 0. (2.19)� v = u− λφ, λ > 0, ϕ ∈ C∞

0 (QT ), r
∫∫

QT

ψ[
−→
ζ − ρα|∇(u − λϕ)|p−2∇(u − λϕ)]∇ϕdxdt > 0.� λ→ 0, 52

∫∫

QT

ψ(
−→
ζ − ρα|∇u|p−2∇u)∇ϕdxdt > 0.k℄ λ < 0, .	9, &U52

∫∫

QT

ψ(
−→
ζ − ρα|∇u|p−2∇u)∇ϕdxdt 6 0.
U

∫∫

QT

ψ(
−→
ζ − ρα|∇u|p−2∇u)∇ϕdxdt = 0.W (2.13) 5�, �`
−→
ζ = ρα|∇u|p−2∇u. (2.20)Ur6ECZw�z�_X�6Bx6 p-LaplaceE��6(p>�LPM6EC. �X�6Bx6 p-Laplace E��J, Zw>� uε obk+6>Æ: uε → u p W 1,p(Ω) �^~8.+K&J>�E��.	6�D. Z� p > 2, ��b�� c, x5

|∇uε −∇u|p 6 c(|∇uε|
p−2∇uε − |∇u|p−2∇u)(∇uε −∇u),
U, >eiX6��x Ω1 ⊂ Ω, d1 = dist(Ω1, ∂Ω),

∫ T

0

∫

Ω1

|∇uε −∇u|pdxdt

6 c

∫ T

0

∫

Ω1

(|∇uε|
p−2∇uε − |∇u|p−2∇u)(∇uε −∇u)dxdt
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= cd−α

1

∫ T

0

∫

Ω1

dα1 (|∇uε|
p−2∇uε − |∇u|p−2∇u)(∇uε −∇u)dxdt

6 d−α
1

∫ T

0

∫

Ω1

ρα(|∇uε|
p−2∇uε − |∇u|p−2∇u)(∇uε −∇u)dxdt

6 d−α
1

∫ T

0

∫

Ω

ρα(|∇uε|
p−2∇uε − |∇u|p−2∇u)(∇uε −∇u)dxdt.ae\KS��L ρα|∇uε|

p−2∇uε → ρα|∇u|p−2∇u e L1(0, T ;L
p

p−1 (Ω)) rn~8, 
Uary�4
lim
ε→0

∫ t

s

∫

Ω1

|∇uε −∇u|pdxdt = 0.a Ω1 ⊂ Ω 6iX>, uε → u p L1(0, T ;W 1,p
loc (Ω)) �^~8. ez ∇uε → ∇u, a.e. QT .dZ� 2q < p, /f ∇uε,∇u ∈ L

q
loc(Ω), ez>eid6 ϕ ∈ C∞

0 (QT ),
∣

∣

∣

∫∫

QT

[a(x)|∇u|q − ν]ϕdxdt
∣

∣

∣

= lim
ε→0

|[a(x)|∇u|q − a(x)|∇uε|
q]ϕdxdt|

= 0. (2.21)ez (2.14) O5�.W u F� (1.7). �v.	eP�Bx6 p-LaplaceE�6�D [13−14], ���� (1.8)O�6. W u zE� (1.1) F����� (1.4) 6n�.

3 >HE(Q8&J�L�P>. t u  v zE� (1.1) ������� u0(x), v0(x) 69Rn�, 'n�6<Y�, ρα|∇u|p ∈ L1(QT ), ρ
α|∇v|p ∈ L1(QT ), �b

∫∫

QT

ϕ
∂(u− v)

∂t
dxdt

= −

∫∫

QT

ρα(|∇u|p−2∇u− |∇v|p−2∇v) · ∇ϕdxdt

−

∫∫

QT

a(x)(|∇u|q − |∇v|q)ϕdxdt (3.1)>id ϕ �6. >e�I96 λ > 0, �
ξλ = [dist(x,Ω \ Ωλ)]

β , (3.2)Z�
Ωλ = {x ∈ Ω : ρ(x) > λ}, β > max

{p− α

p− 1
, α

(p

q

)2}

./f, / λ→ 0 v, ξλ → [dist(x, ∂Ω)]β = ρβ.



2 Y vk� kg" Zf��S77-qF� 197�^PRv2^�, &UD χ[τ,s]ξλ(uε − vε) ���Ka�, Z� χ[τ,s] z [τ, s] ⊂

(0, T ) 6Æ}a�, uε, vε IÆz u, v 6N[��a�. /f
uε ∈ L∞(QT ) vε ∈ L∞(QT ), uε → u, vε → v, a.e. p QT�,
‖∇uε‖Lp(Ωλ) 6 c(λ)‖∇u‖Lp(Ωλ), ‖∇vε‖Lp(Ωλ) 6 c(λ)‖∇v‖Lp(Ωλ),

uε ⇀ u, vε ⇀ v p W 1,p(Ωλ) �n~8.> [τ, s] ⊂ (0, T ), } Qτs = Ω× [τ, s], r
∫∫

Qτs

ξλ(uε − vε)(u − v)tdxdt

= −

∫∫

Qτs

ρα(|∇u|p−2∇u− |∇v|p−2∇v) · ∇(uε − vε)ξλdxdt

−

∫∫

Qτs

ρα(uε − vε)(|∇u|
p−2∇u− |∇v|p−2∇v) · ∇ξλdxdt

−

∫∫

Qτs

a(x)(|∇u|q − |∇v|q)ξλ(uε − vε)dxdt. (3.3)/f, p Ωλ P, an~8<Y,

lim
ε→0

∫∫

Qτs

ρα(|∇u|p−2∇u− |∇v|p−2∇v) · ∇(uε − vε)ξλdxdt

=

∫∫

Qτs

ρα(|∇u|p−2∇u− |∇v|p−2∇v) · ∇(u− v)ξλdxdt

> 0. (3.4)da*~8<1, b
∫∫

Qτs

ρα(uε − vε)(|∇u|
p−2∇u− |∇v|p−2∇v) · ∇ξλdxdt

=

∫∫

Qτs

ρα(u− v)(|∇u|p−2∇u− |∇v|p−2∇v) · ∇ξλdxdt. (3.5)o� λ→ 0, b
lim
λ→0

∣

∣

∣

∫∫

Qτs

ρα(u− v)(|∇u|p−2∇u− |∇v|p−2∇v) · ∇ξλdxdt
∣

∣

∣

6

∫∫

Qτs

ρα|u− v|||∇u|p−2∇u− |∇v|p−2∇v||∇ξλ|dxdt

= β

∫∫

Qτs

ρα+β−1|u − v|||∇u|p−2∇u− |∇v|p−2∇v||∇ρ|dxdt

6

(

∫∫

Qτs

ρα(|∇u|p + |∇v|p)dxdt
)

p−1

p
(

∫∫

Qτs

ρα+p(β−1)|u− v|pdxdt
)

1

p

. (3.6)|3&J_2< |∇ρ| = 1 {i""�6. ae�<< β >
p−α
p−1 , 4_ |u − v| 6bÆ>

Hölder �8y, �^> 1 < p < 2  p > 2 6IÆ�D, W�(p l > 1, x5
(

∫∫

Qτs

ρα+p(β−1)|u− v|pdxdt
)

1

p

6

(

∫∫

Qτs

ρβ|u− v|2dxdt
)

1

l

. (3.7)
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lim
λ→0

lim
ε→0

∫∫

Qτs

a(x)(|∇u|q − |∇v|q)(uε − vε)ξλdxdt

= lim
λ→0

∫∫

Qτs

a(x)(|∇u|q − |∇v|q)(u− v)ξλdxdt

=

∫∫

Qτs

a(x)(|∇u|q − |∇v|q)(u − v)ρβdxdt

6

(

∫∫

Qτs

ρα(|∇u|p + |∇v|p)dxdt
)

q

p
(

∫∫

Qτs

(ρβ−
αp

q a(x)|u − v|)
p

p−q dxdt
)

p−q

p

6 c
(

∫∫

Qτs

ρ
p−q

pq
(qβ−pα)[a(x)|u − v|]

p

p−q dxdt
)

p−q

p

. (3.8)ae�<< β > α
(

p
q

)2
, &�

(

β −
αp

q

) p

p− q
> β.4_ a(x)  |u − v| 6bÆ>�Hölder �8y, �^> 1 < p < 2  p > 2 6IÆ�DW�, (p l > 1, x5

(

∫∫

Qτs

ρ
p−q

pq
(qβ−pα)[a(x)|u − v|]

p

p−q dxdt
)

p−q

p

6 c
(

∫∫

Qτs

ρ
p−q

pq
(qβ−pα)|u− v|

p

p−q dxdt
)

p−q

p

6 c
(

∫∫

Qτs

ρβ |u− v|2dxdt
)

1

l

. (3.9)�h, ae ut ∈ L2(QT ), vt ∈ L2(QT ), 4_ Lebesgue *~8<1,

lim
λ→0

lim
ε→0

∫∫

Qτs

(uε − vε)ξλ(ut − vt)dxdt

=

∫∫

Qτs

ρβ(u− v)(ut − vt)dxdt

=
1

2

∫ s

τ

∂

∂t

∫

Ω

ρβ|u− v|2dxdt

=
1

2

∫

Ω

ρβ |u(x, s)− v(x, s)|2dx−
1

2

∫

Ω

ρβ|u(x, τ) − v(x, τ)|2dx. (3.10)ezb
1

2

∫

Ω

ρβ |u(x, s)− v(x, s)|2dx−
1

2

∫

Ω

ρβ |u(x, τ) − v(x, τ)|2dx

6 c
(

∫∫

Qτs

ρβ |u− v|2dxdt
)

1

k

, (3.11)Z� k < 1. a%W�
∫

Ω

ρβ |u(x, s)− v(x, s)|2dx 6 c

∫

Ω

ρβ|u(x, τ) − v(x, τ)|2dx. (3.12)
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∫

Ω

ρβ |u(x, s)− v(x, s)|2dx 6 c

∫

Ω

ρβ|u(x, 0)− v(x, 0)|2dx

6 c

∫

Ω

|u0(x)− v0(x)|
2dx. (3.13)a%&��6�P>�6.SD P;
b��^&J�Y<&J6h.# � 3 � ? � A
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On a Diffusion Equation with a Damping Term
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Abstract The authors study diffusion equation with a damping term

∂u

∂t
= div(ρα|∇u|p−2∇u)− a(x)|∇u|q ,

where α > 0, q < p, ρ(x) = dist(x, ∂Ω) is the distance function from the boundary ∂Ω, a(x)

is a nonnegative bounded function. By the parabolic regularized method, the existence of

the weak solution is obtained. By choosing a suitable test function, the uniqueness of the

weak solution is proved without any boundary value condition.

Keywords Week solution, Damping term, Initial-boundary value problem,

Uniqueness
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