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ut − ∆u −

∫ ∞

0

k(s)∆u(t − s)ds + f(u) = g(x), (x, t) ∈ Ω × R
+,

u(x, t) = 0, x ∈ ∂Ω, t ∈ R
+,

u(x, t) = u0(x, t), x ∈ Ω, t 6 0,

(1.1)�i Ωs R
n 19E{��=DE=M�yGnl g, 5 g(x) ∈ L2(Ω). PG^���5 f s C1 �O�~{	6U`#O l, >C

f ′(s) > −l, ∀s ∈ R (1.2)�
C1|s|

p − C0 6 f(s)s 6 C2|s|
p + C0, p > 0, s ∈ R, (1.3)^g#O Ci (i = 0, 1, 2) Ss`O�\*iQj#6P
pQjD?�e��O ∆u(·) 	#6��O k(·) D��Q�a��+fv [1], 5#6��O k(·) ∈ C2(R+), k(s) > 0, k′(s) 6 0, ∀s ∈ R

+. vn�5#6��O µ(s) = −k′(s) �~{
µ ∈ C1(R+) ∩ L1(R+), µ(s) > 0, µ′(s) 6 0, ∀s ∈ R

+, (1.4)

µ′(s) + δµ(s) 6 0, ∀s > 0, (1.5)�w 2014 � 7 R 2 *GA� 2015 � 1 R 26 *GA�ei�
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266 P # � T 36 R A ��i δ s`#O�(1.5) S�u
0 6 µ(s) 6 µ(0)e−δs, 0 6 k(s) 6

µ(0)

δ
e−δs (1.6)(k�:3#6��O k(s) K µ(s) S&fOVNQjGu�^lPEQj#6D$9+Ll"�s(sy�$KDo+xb�=#6�z�9 (k ≡ 0), \* (1.1)(se#DHIW=_/\*�F�a�Q"℄	s&MU5B$KHIW=_/\*;D1F��s [2−7]. j+�Uv [6] i�^��~{(47Q?Z$��=nl g ∈ H−1(Ω) � g ∈ L2(Ω) 9��℄$K��a�qUY+ Lp(Ω) ∩ H1

0 (Ω) � L2p−2(Ω) ∩ H2(Ω) ∩ H1
0 (Ω) 1 M};wD6U��=#6��9�\* (1.1) (sy�4+$KDxb��℄Uv [8] �a�	$K�f9dUDxb,Uv [9–10] i�_{$K�\* (1.1) �Nq&xUQj#6?��DfdD�xKD	k�f�D�<�&1?iD1?�*�^l�(D����aPGv [11] i Coleman 	 Gurtin 3kD0Hs'}[6JD9#6D&xe{\*�\* (1.1) 
p�/DVN[Ge#DHIW=_/\*�&
D1?�*�CJ��9nlD?��J�h=nlD?� (^l?�Yu9+DxCSn1Qj).9EQj#6DHIW=_/\* (�&1?\*) ;D1F��s0H��Q$K℄Uy	^_�!.v [12–16]1�	=v��v [12] iPG9#6D&1?\*UY+

L2 ×L2
µ(R+; H1

0 ) iC�q-g}F�D6U�:��v [13] PG9#6DS�\*�U^��4t=Z$9�UY+ H1
0 ×L2 ×L2

µ(R+; H1
0 ) i�Cq-g}F�D6U��v [14] PG9#6D&1?\*=^��4t=Z$9�UY+ L2 × L2

µ(R+; H1
0 ) �

H1
0 × L2

µ(R+; H2 ∩ H1
0 ) 1�CqE=}F�D6U��v [16] PG9#6DU\\*�`{q~B};w	 M};wDy����e�~B};wC�q
"U	Y+
"�Æ/9 M};wD6U��U^�o�iCseC-aDDv [15], v [15] 
�_{q\* (1.1) U^��&t=Z$9;D$9+Ll"�s�>p~B};wUY+

L2(Ω) 1�Cq M};wD6U��U11o��01�yG\* (1.1) =^��&t=Z$9�y�U�l�Y+
H1

0 (Ω) × L2
µ(R+; D(A)) i%!$K M};wD6U��U$K�*iU�6U�Q�h�D$K℄��H��DG\* (1.1) �#6�	PGe#DW=_/\*D-O;Y+�y�4+sWn(dTDTO�;Y+���U3Y+1��'t!��4��+r4DD�'a�;
"Dn!��A��℄1FA�D^#℄�D���DG^��&t=Z$�y��
>AE'�O (I −Pm)Au a'a�;
"D1FA��~Æ�+��
4v [6] Dt!��	a�\V=A�9#6DHIW=_/\*�y�4zVa�#6DA�	�;
"DA��:3�Y*Xb^��h�℄�4(sy�$KDy/\U�U�vi�y�4Avn-l\Vd6$K\* (1.1) Unh`X�DY+ H1

0 (Ω)

×L2
µ(R+; D(A)) 1 M};wD6U��	PGv [15], y��C�EZ((��Dd0�S��.qv [15] i (f ′(u) > −D, D < λ1 + δ) Dd0�U�viC5 D s(4D`#O�U^�.Dd0��y���v��J�iA�EDe{oP	t!��aqXD(47Q?Z$D^��	Qj#69aD�h�℄��~k�y�=A
"e{	,��Oe{�(rGXbq^�℄���'aq�;
"DA��%SU�l�Y+ H1

0 (Ω)×L2
µ(R+; D(A)) i�a�q M};wD6U���vDo+:�sKe 3.4 (� M};w).



3 � p�� Oa� }�# )�| IJX>`0℄+E�!N~<x 267UYÆD{Ni�sq-��.�K8 C (�℄ Ci) s(4`#O��v:s+�	UH 2 9i�y�l/ (�w) q-�N�<�^4+>AD#��yG^��D)51�Ll�gD-�,�:��UH 3 9i�y�a�qo+:���\* (1.1) D;6(DLl�gD� M};wD6U��
2 � � � N �  ��9o+?34A�D#���OY+	-�N�:��>pv [17] DT��y�4;,-jW� (1.1) �qh=D��p��K8s

ηt(x, s) =

∫ s

0

u(x, t − r)dr, s > 0, (2.1)�D3C
∂tη

t(x, s) = u(x, t) − ∂sη
t(x, s), s > 0. (2.2)w µ(s) = −k′(s) � k(∞) = 0, \* (1.1) Wt�s







ut − ∆u −

∫ ∞

0

µ(s)∆ηt(s)ds + f(u) = g(x),

ηt
t = −ηt

s + u.

(2.3)	=D.-�ed0s






















u(x, t) = 0, x ∈ ∂Ω, t > 0,

ηt(x, s) = 0, (x, s) ∈ ∂Ω × R
+, t > 0,

u(x, 0) = u0(x), x ∈ Ω,

η0(x, s) = η0(x, s) =

∫ s

0

u0(x,−r)dr, (x, s) ∈ Ω × R
+,

(2.4)^g u(·) ~{1�d0	6Uoj`O R 	 ̺ = min{ δ
2 , λ1

2 }, �i λ1 s −∆ DH-`_e�>C
∫ ∞

0

e−̺s‖∇u(−s)‖2ds 6 R.y�4>Av [18] iD#��5 A = −∆ DK8Ms D(A) = H1
0 (Ω) ∩ H2(Ω). Uy

Hilbert Y+| D(A
s
2 ), s ∈ R, ��J℄�	=D	�	YO	
〈·, ·〉

D(A
s
2 )

= 〈A
s
2 ·, A

s
2 ·〉 � ‖ · ‖

D(A
s
2 )

= ‖A
s
2 · ‖,^g 〈·, ·〉 	 ‖ · ‖ s L2(Ω) Y+D	�	YO�:3EA�,

D(A
s
2 ) →֒ D(A

r
2 ), PG(4D s > r,1�n!�,

D(A
s
2 ) →֒ L

2n
n−2s (Ω), PG\ED s ∈

[

0,
n

2

)

. (2.5)sq>A\��;,1�#�	PG 0 6 s 6 3, #
Hs = D(A

s
2 ), 	=YO ‖ · ‖Hs

= ‖ · ‖
D(A

s
2 )

,X H0 = L2(Ω), H1 = H1
0 (Ω) � H2 = H1

0 (Ω) ∩ H2(Ω).



268 P # � T 36 R A �mO#6��O µ(·) ~{Dd0�= 0 6 r 6 3 9�5 L2
µ(R+;Hr) sK8G R

+ 1�eG Hr D-| Hilbert Y+� ϕ : R
+ → Hr, 0 < r < 3, ��J	=D	�	YO	

〈ϕ1, ϕ2〉µ,Hr
=

∫ ∞

0

µ(s)〈ϕ1(s), ϕ2(s)〉Hr
ds,

‖ϕ‖µ,Hr
=

∫ ∞

0

µ(s)‖ϕ(s)‖2
Hr

ds.K8-| Hilbert Y+
Er = Hr−1 × L2

µ(R+;Hr),��JYO
‖z‖Er

= ‖(u, ηt)‖Er
=

(1

2
(‖u‖2

Hr−1
+ ‖ηt‖2

µ,Hr
)
)

1

2

.sq�Gt!�y���1�N�:� (. [19–21]).I, 2.1 # I = [0, T ], ∀T > 0. 5#6��O µ(s) ~{ (1.4)–(1.5), ��PG(4D ηt ∈ C(I; L2
µ(R+;Hr)), 0 < r < 3, 6U#O δ > 0, >C

〈ηt, ηt
s〉µ,Hr

>
δ

2
‖ηt‖2

µ,Hr
. (2.6)y���+1�:�aa��;
"D1FA�	� M};wD6U��1�:�/yv [22–25].�H 2.1 [22−23] 5 X s Banach Y+�B s X iDE=��K8G X × X 1D�O φ(·, ·) 's B × B 1DF[�O�+�PG(4D s {xn}

∞
n=1 ⊂ B, 6Uws

{xnk
}∞k=1 ⊂ {xn}

∞
n=1, >C

lim
k→∞

lim
l→∞

φ(xnk
, xnl

) = 0,

C(B) �AK8G B × B 1DF[�OD���I, 2.2 [22−25] 5 {S(t)}t>0 s Banach Y+ (X, ‖ · ‖) 1D
"��6UE=}F� B0. E-��5PG(4D ε > 0, 6U T = T (B0, ε) 1� φT (·, ·) ∈ C(B0), >C
‖S(T )x− S(T )y‖ 6 ε + φT (x, y), ∀x, y ∈ B0,�i φT .bG T . �� {S(t)}t>0 U X iD1FAD��PG(4DE= s {yn}

∞
n=1 ⊂

X 	 {tn}, = n → ∞ 9 tn → ∞, {S(tn)yn}
∞
n=1 U X i	PA�

3 E2 ) � Æ 2 & ? K Z
3.1 .!�
O:FCH��PGPEQj#6DLl�gD�;�+�K8 (.v [19] iD�\*;DK8).�H 3.1 # I = [0, T ], ∀T > 0. 5 g ∈ L2(Ω) � z0 ∈ E2. TO} z = (u, ηt) ~{

u ∈ L2([0, T ];H2) ∩ Lp([0, T ]; Lp(Ω)), ηt ∈ L2(I; L2
µ(R+; D(A)));

ηt
t + ηt

s ∈ L∞(I; L2
µ(R+;H0)) ∩ L2(I; L2

µ(R+;H1)).



3 � p�� Oa� }�# )�| IJX>`0℄+E�!N~<x 269' z sxb (2.3)–(2.4) =.e z(0) = z0 9G9+�+ I 1D�;�+�
〈ut, ω〉 + 〈u, ω〉H1

+ 〈ηt, ω〉µ,H1
+ 〈f(u), ω〉 = 〈g, ω〉,

〈ηt
t + ηt

s, ϕ〉µ,H1
= 〈u, ϕ〉µ,H1

.
(3.1)PG\ED ω ∈ H1, ϕ ∈ L2

µ(R+;H1) 1� a.e. t ∈ I (k�=Av [19, 21] iD Galerkin �F\V�y�W1C�\* (2.3)–(2.4) D�;U E2D6Ur-���, 3.1 (�;D6Ur-�) 5 (1.2)–(1.3) � (1.4)–(1.5) (k� g ∈ L2(Ω). ��PG(4lKD.e z0 ∈ E2 	(4D T > 0, \* (2.3)–(2.4) U E2 6Ur-D;
z = (u, ηt), ~{

u ∈ L2([0, T ];H2) ∩ Lp([0, T ]; Lp(Ω)),

z ∈ L2([0, T ]; E2) ∩ L∞([0,∞); E2);
(3.2)���4 z0 → z(t) U E2 1D�.n!D�mOKe 3.1, W1K8Y+ E2 1D;
"��

S(t) : E2 → E2,

z0 = (u0, η
0) → (u(t), ηt) = S(t)z0.U�9DI� `�y�A {S(t)}t>0 �A\* (2.3)–(2.4) UY+ E2 1D;
"�

3.2 (� E2 TM"=4��
OCsqa� E2 iE=}F�D6U��y�H�P\* (2.3)–(2.4) D;UY+ E1 1��'t!�I, 3.1 5 z(t) s\* (2.3)–(2.4) UY+ E1 1D;�.e z0 ∈ B0, B0 s E1 iDE=w��+�^�� f ~{ (1.2)–(1.3), g ∈ H−1(Ω), (1.4)–(1.5) (k���6U`#O µ0, PG E1 iD(4E=w� B0, 6U t0 = t0(‖B0‖E1
), >C

‖z(t)‖2
E1

=
1

2
(‖u‖2

H0
+ ‖ηt‖2

µ,H1
) 6 µ0

2, t > t0 = t0(‖B0‖E1
). (3.3)Q A u K\* (2.3) UY+ H0 1�	��WC

1

2

d

dt
‖u‖2 + ‖∇u‖2 −

∫ ∞

0

µ(s)〈∆ηt(s), u(t)〉ds + 〈f(u), u〉 = 〈g(x), u〉. (3.4)iAF? u(x, t) = ηt
t(x, s) + ηt

s(x, s), 41?D�`E����WC
−

∫ ∞

0

µ(s)〈∆η(t, s), u(t)〉ds

= −

∫ ∞

0

µ(s)〈∆η(t, s), ηt
t(x, s) + ηt

s(x, s)〉ds

=

∫ ∞

0

µ(s)〈∇η(t, s),∇ηt
t (x, s) + ∇ηt

s(x, s)〉ds. (3.5)
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∫ ∞

0

µ(s)〈∇η(t, s),∇ηt
t(x, s)〉ds =

1

2

∫ ∞

0

µ(s)
d

dt
|∇η(t, s)|2ds

=
1

2

d

dt

∫ ∞

0

µ(s)|∇η(t, s)|2ds. (3.6)=A;e 2.1 W
∫ ∞

0

µ(s)〈∇η(t, s),∇ηt
s(x, s)〉ds >

δ

2
‖ηt‖2

µ,H1
. (3.7)iAd0 (1.3), WC

〈f(u), u〉 > C1

∫

Ω

|u|pdx − C0|Ω|, (3.8)�
〈g(x), u〉 6 ‖g‖H−1‖∇u‖ 6

1

2
‖g‖2

H−1 +
1

2
‖∇u‖2. (3.9)411t!;, (3.4), WC

1

2

d

dt
(‖u‖2 + ‖ηt‖2

µ,H1
) +

1

2
‖∇u‖2 +

δ

2
‖ηt‖2

µ,H1
+ C1

∫

Ω

|u|pdx

6
1

2
‖g‖2

H−1 + C0|Ω|. (3.10)=A Poincaré �F?��� α = min{λ1

2 , δ}, E
1

2

d

dt
(‖u‖2 + ‖ηt‖2

µ,H1
) + α(‖u‖2 + ‖ηt‖2

µ,H1
) 6

1

2
‖g‖2

H−1 + C0|Ω|.mO Gronwall ;eW
1

2
(‖u(t)‖2 + ‖ηt(s)‖2

µ,H1
)

6
1

2
(‖u(0)‖2 + ‖η0(s)‖2

µ,H1
)e−αt +

1
2‖g‖

2
H−1 + C0|Ω|

α
.v

‖z(t)‖2
E1

6 ‖z(0)‖2
E1

e−αt + C. (3.11)5 ‖z(0)‖2
E1

6 R, 6U t > t0 = t0(‖B0‖E1
), = t 6 t0 9�E

‖z(t)‖E1
6 µ0.;e 3.1 Ca�$Æy�P\* (2.3)–(2.4) D;UY+ E2 1��'t!�I, 3.2 5 z(t) s\* (2.3)–(2.4) UY+ E2 iP=G.e z0 ∈ B1 D;�B1 sY+ E2 iDE=w��-^�� f ~{ (1.2)–(1.3), nl g ∈ L2(Ω), (1.4)–(1.5) (k�X6U`#O µ1, >CPG(4E= (G E2) w� B1, 6U t1 = t1(‖B1‖E2

), E
‖z(t)‖2

E2
=

1

2
(‖u‖2

H1
+ ‖ηt‖2

µ,H2
) 6 µ2

1, t > t1 = t1(‖B1‖E2
). (3.12)



3 � p�� Oa� }�# )�| IJX>`0℄+E�!N~<x 271Q A −∆u K\* (2.3) U L2 �	��WC
1

2

d

dt
‖u‖2

H1
+ ‖∆u‖2 −

∫ ∞

0

µ(s)〈∆ηt(s),−∆u(t)〉ds + 〈f(u),−∆u〉 = 〈g(x),−∆u〉. (3.13)iAF? u(x, t) = ηt
t(x, s) + ηt

s(x, s), W1C�
−

∫ ∞

0

µ(s)〈∆ηt(x, s),−∆u(t)〉ds

= −

∫ ∞

0

µ(s)〈∆ηt(x, s),−∆ηt
t(x, s) − ∆ηt

s(x, s)〉ds

=

∫ ∞

0

µ(s)〈∆ηt(x, s), ∆ηt
t(x, s) + ∆ηt

s(x, s)〉ds. (3.14)dUG (3.6), E
∫ ∞

0

µ(s)〈∆ηt(x, s), ∆ηt
t(x, s)〉ds =

1

2

∫ ∞

0

µ(s)
d

dt
|∆ηt(x, s)|2ds

=
1

2

d

dt

∫ ∞

0

µ(s)|∆ηt(x, s)|2ds. (3.15)mO;e 2.1, 3
∫ ∞

0

µ(s)〈∆ηt(x, s), ∆ηt
s(x, s)〉ds >

δ

2
‖ηt‖2

µ,H2
. (3.16)iA (1.2) �	"�F?�WC

−〈f(u),−∆u〉 6 l‖∇u‖2
6 l(Cǫ‖u‖

2 + ǫ‖∆u‖2) (3.17)�
〈g(x),−∆u〉 6 ‖g‖‖ − ∆u‖ 6

1

2
‖g‖2 +

1

2
‖∆u‖2. (3.18)411 (3.15)–(3.18) ;, (3.13), W1C�

1

2

d

dt
(‖u‖2

H1
+ ‖ηt‖2

µ,H2
) +

(1

2
− lǫ

)

‖∆u‖2 +
δ

2
‖ηt‖2

µ,H2
6

1

2
‖g‖2 + 2lCǫµ

2
0. (3.19)� β = min{λ1

2 , δ}, WC
1

2

d

dt
(‖u‖2

H1
+ ‖ηt‖2

µ,H2
) + β(‖u‖2

H1
+ ‖ηt‖2

µ,H2
) 6

1

2
‖g‖2 + C.mO Gronwall ;e�C�

1

2
(‖u(t)‖2

H1
+ ‖ηt(s)‖2

µ,H2
) 6

1

2
(‖u(0)‖2

H1
+ ‖η0(s)‖2

µ,H2
)e−βt +

1
2‖g‖

2 + C

β
.v

‖z(t)‖2
E2

6 ‖z(0)‖2
E2

e−βt + C. (3.20)5 ‖z(0)‖2
E2

6 R, = t > t1 = t1(‖B1‖E2
) 9�E

‖z(t)‖E2
6 µ1.mO;e 3.2, y�W1C�Y+ E2 iDE=}F�D6U�����DKe��, 3.2 (E2 DE=}F�) 5 f ~{ (1.2)–(1.3), g ∈ L2(Ω), (1.4)–(1.5) (k�X6U`#O µ1, >CPG(4E=w� B1 ⊂ E2, 6U t1 = t1(‖B1‖E2

), E
‖S(t)z0‖E2

6 µ1, PG\ED t > t1 � z0 ∈ B1.
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3.3 .0$=IX�
OCsqa�Y+ E2 i M};wD6U��y���a�1�N�:��I, 3.3 5 z(t) s\* (2.3)–(2.4) UY+ E2 iD;�- g ∈ L2(Ω), (1.4)–(1.5) (k�^�� f(u) ~{ (1.2)–(1.3), X6U#O N0 > 0, >C

∫ t+1

t

‖∆u(s)‖2ds 6 N1, t > 0. (3.21)Q yG (3.19) U [t, t + 1] 1�`�iA (3.20), W
(1 − 2lǫ)

∫ t+1

t

‖∆u(s)‖2ds + δ

∫ t+1

t

‖ηs(r)‖2
µ,H2

ds 6 ‖g‖ + C, t > 0. (3.22):3� (3.21) (k�mOz�uLl�gyG M};w6U�D��Ke [25−26], y���a�;
" {S(t)}t>0 UY+ E2 1D1FA���, 3.3 5 {S(t)}t>0 s\* (2.3)–(2.4) U
pY+ E2 D;6(D;
"�-^�� f(u) ~{d0 (1.2)–(1.3), g ∈ L2(Ω) �� (1.4)–(1.5) (k�X {S(t)}t>0 U E2 i1FA�Q 5 z1 = (u1, η
t
1) 	 z2 = (u2, η

t
2) s\* (2.3)–(2.4) Doj;�`�~{.ed0 z10 = (u10, η

0
1) � z20 = (u20, η

0
2), �.eLGY+ E2 P=G;
" {S(t)}t>0 DE=}F� B1. #

w = u1 − u2, ξt = ηt
1 − ηt

2.XmO (2.3) W


































wt + Aw +

∫ ∞

0

µ(s)Aξt(s)ds + f(u1) − f(u2) = 0,

w|∂Ω = 0,

w(0) = u10 − u20,

ξ0 = η0
1 − η0

2 ,

w(t) = ξt
t + ξt

s.

(3.23)4 (3.23) K −∆w(t) U L2 �	��WC
1

2

d

dt
‖∇w‖2 + ‖∆w‖2 −

∫ ∞

0

µ(s)〈∆ξt(s),−∆w〉ds + 〈f(u1) − f(u2),−∆w〉 = 0.K8+�[�	
F (t) =

1

2
(‖∇w‖2 + ‖ξt‖2

µ,H2
).v

d

dt
F (t) =

∫

Ω

∇w(t)∇wt(t)dx +

∫ ∞

0

µ(s)〈∆ξt
t(s), ∆ξt(s)〉ds

= −‖∆w‖2 −
1

2

∫ ∞

0

µ(s)
d

ds
|∆ξt(s)|2ds

− 〈f(u1) − f(u2),−∆w〉. (3.24)



3 � p�� Oa� }�# )�| IJX>`0℄+E�!N~<x 273mO (1.2) W
−〈f(u1) − f(u2),−∆w〉 6 l‖∇w‖2. (3.25)=A;e 2.1, WC

−
1

2

∫ ∞

0

µ(s)
d

ds
|∆ξt(s)|2ds 6 −

δ

2
‖ξt‖2

µ,H2
. (3.26):3

d

dt
F (t) + CδF (t) 6 l‖∇w(t)‖2, (3.27)�i Cδ = min{δ, 2λ1}.PG(4lKD T > 0, 4 (3.27) )1 eCδt ��5 0 � T �`�W1C�

F (T ) 6 e−CδT F (0) + le−CδT

∫ T

0

eCδs‖∇w(s)‖2ds. (3.28)P=G;e 2.2, 5
φT (z1, z2) = le−CδT

∫ T

0

eCδs‖∇u1(s) −∇u2(s)‖
2ds. (3.29)YÆy�4'a φT (·, ·) s B1 × B1 iDF[�O��i B1 s E2 DE=}F��mOK8 2.1,PG(4 s {z0

n} ⊂ B1,y�C�a�6Uws {z0
nk
}∞k=1 ⊂ {z0

n}
∞
n=1,>C

lim
l→∞

lim
m→∞

∫ T

0

‖∇unl
(s) −∇unm

(s)‖2ds = 0, (3.30)�i unl
(t) = Π1S(t)z0

nl
, Π1 : H1 × L2

µ(R+,H2) → H1 si?Xw�vy�C�a�
A := {u(t), t ∈ [0, T ] : u(t) = Π1S(t)z0, z0 ∈ B1} U L2([0, T ];H1) i	PA. (3.31)H��yG (3.19) U [0, T ] �`��iA (3.21), W

∫ T

0

‖△u(s)‖2ds + δ

∫ T

0

‖ηs(r)‖2
µ,H2

ds 6 T ‖g‖2 + C, t > 0. (3.32)v A U L2([0, T ];H2) iE=�$Æ�iA (2.3), E
ut = ∆u +

∫ ∞

0

µ(s)∆ηt(s)ds − f(u) + g(x). (3.33)�$ ∆u ∈ L2([0, T ]; H−1). iAd0 (1.3), f(u) ∈ L
p

p−1 ([0, T ]; L
p

p−1 (Ω)), :s Lq(Ω)

→֒ H−γ(Ω), \1
f(u) ∈ Lq([0, T ]; H−γ(Ω)),�i q s p DPO� p > 2, q > 1, � γ > 1.
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∫ ∞

0

µ(s)〈∆ηt(s), v(t)〉ds

6

∫ ∞

0

µ(s)‖∇ηt(s)‖ · ‖∇v(t)‖ds

6

(

∫ ∞

0

µ(s)‖∇ηt(s)‖2ds
)

1

2

·
(

∫ ∞

0

µ(s)‖∇v(t)‖2ds
)

1

2

6 ‖∇v‖
(

∫ ∞

0

µ(s)‖∇ηt(t)‖2ds
)

1

2

·
(

∫ ∞

0

µ(s)ds
)

1

2

. (3.34)iA (3.11) W
∫ ∞

0

µ(s)∆ηt(s)ds ∈ L∞

µ (R+; H−1).v ∂tA U Lq([0, T ]; H−γ) iE=��$� A U L2([0, T ];H1) i	PA�mOKe 3.2–3.3, W1C���Ke��, 3.4 =Ke 3.3D)5(k9�;
" {S(t)}t>0 UY+ E2 i6U M};w
A1, �℄U E2 11 E2-YO};u E2 1D(4E=��W 3.1 =nlCLG L2(Ω) 9�+�y�U#61Z(d0

k0 =

∫ ∞

0

k(s)ds, 0 < k0 <
1

4
, (3.35)XW1iA;'�O (I − Pm)Au aC� ut U H0 D�'t!�E-���WC�\*

(2.3)–(2.4) D;U L2p−2(Ω) ∩ H2 ∩ L2
µ(R+;H2) iD�'t!�\1W1iAv [6] iDt!\V	��a�C M};wU L2p−2(Ω) ∩H2 ∩ L2

µ(R+;H2) iD6U��SB Djg�Z2F5IE9D_{	�p�� � ' � < � A
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Abstract This paper deals with the long-time behavior of solutions for the classical re-

action diffusion equations with fading memory in the strong topological space H1
0 (Ω) ×

L2
µ(R+; D(A)), where the nonlinearity with polynomial growth of arbitrary order is dissipa-

tive, and the forcing term only belongs to L2(Ω). Applying the abstract function theory, the

semigroup theory and some new estimate techniques, the authors prove the asymptotic com-

pactness of solutions and obtain the existence of global attractor in the strong topological

space H1
0 (Ω)×L2

µ(R+; D(A)).
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