201545 A B PRIME K 2 24 (F AT IR) May 2015
325 HIM Journal of Chongging Normal University(Natural Science) Vol.32 No.3

B EHERI B T A BUR RS IR E N

TR 5 — B G AR RETHB T S EOETR . LA e 3g B I TR ) AR R B0 3h T RE IR AE I o ZE X A% B
Bor M RH (X)), o) MG SRR L, FARENDE, IEHAYIGRE NN, BESTER
PR (R 18] Py 2 25 B 40 1 7 Bt 18] 1) B T A

RBEIE: R BREG BRI AR RO, R

hEHE=S:0175.2 XEkR SRS A

5l

][l

RNE BN 7 REAE A BAT L RN A RLE A W B AR O BeA B, (R A D)2
B J15E s YRR R ER Y ) RAE 1 2 b B i N AN B . ISR, BEE
SE bR AR i) UG ARG L ZOR AT 3R 1, SR AR R M A opid g AR, DL RN
TR A 75 H 28 52 BRI FE 8 B R . R TSR R I 5 )1 247, JU 2 A P R
Z AMCHRNEE R G SR8 TR R A BB, O RS M 2 21T
ili 5 R TESR AL T RBEI B KR

IS B AERTFT— A I UM 75 2730 S0 B8 A8 SR B0 s 7 1, JF ST L B MR
HEN . oG, WG IE S I REREIZ R, 455 R B BRI R R 0 A RO
JRSIE KM FE, SHBERIIERIEN]: SHYIMGRER TN, RGUARRE AT PRI ] A R 2
PR . E—20, 4 T IRBEET Y R S s T ARSCEE AT O R T KRR
BezhJy RERRRR R AR A5 R, thONBE TR — O s AR MR e sl T RE 4R 44t 138 (1 34 A8,
o

A X B PRI 95 50 5 R e W B DA oA ikt 2 1 0 T it P2 B AR SR A DA O 3
AV . 552 DAY ARZEAHEL, 0 BAR 2R MEAE R R ARG G L Il AT 9 LR
L B ROR R IR BRI, BN T 7y AR T | (5 B AE RS AL i AR
PR AR RO K B FRBR B SE . ITER, SRR 7T CS — R E SR (L
SCHR[1-3]) o SRR, 75230 SRR AR Dy 2 s P 25y 5 AR AT A 22/ UM AR 5 1 T R
FRRLIR 52 232 FRIE (W ICHR[4-6]) . 2023 4, Guo Al Zhang ESCHR[7]H AT 1 — x4k
2 7 REMR (AT AR e Tk

w, —Aw+ j;g(t —$)Aw(s)ds +w+w, = wlog|wk

’

i Idis X #L Sobolev A58 5 Lyapunov J5ik, 532 T — N SHE D T REAHIN — B
TEPRIE A

FEZ &S PR R G AR SIVERI R Z PRI, SIANAR R B A AT 5 2 3 W R AU 2
W TR S b AR R, T SEBr TARARHMEAE B BB B Al AR STk,
KR MR SRR, RS (InE . SRR S P e RB0 Bl (A7 B AL A2
. BRI, 28 R MU o T R O HERZI I AR 219 IR R B A i vt 3 R A MR S I 5
R TR, FL R PR i b R B AE 7 JE M BT S A Th A 4 L AR ST A AR R T g B DL K
AR AR B PSS B ) o s . BT, 2024 4F Hao I Zhang 7ESCHER[8]H BT 7T
TR ARRL P LT BRI B TR

R, TR A I I, RBCIELNE . ICAZ RN LS R AT R, IR
JRIAS T —ERE . 2023 45, Park {ESCHR[O1HH BT FE — S ELAT IR TR 7 27300 F X 60 AR
7R, RAIBER TR T WIUA RE Ry G g o 1A BRI 8] PN A ZE AR

2023 4F, Choucha I Ouchenane - SCHR[ 10]-F 8 7t — AR AT I O 0T Al 2k T
Bz i

W, —Aw+ ww, (x,0) + tw,(x,t —7) = w|wp_2 1n|w|k ,
BRI ARG, BT TR RS R . B, BRI R E N AT,
UEIA T A ARAEAT BRI T8] A 23 R AR R




PTG R 5 =3 (B S8 B 52hR) hitp://www.cqnuj.cn %324
2023 4, Tahamtani 55 AAESCHR[ LA AT 58— 2004 P S0l S A0S B i e s 7 1%
w, —Aw+ a(t)J.(: gt —s)Aw(s)ds +w, + w= wln|w|k ,

3 3 O 2 ORI, R TR R SRR K SRR R 45
ARSCHRITFE — 2 ELAT I i TR 75 272300 5 2 A1 A 308 A 28 Hin 1 5 R PR 0320 1) it

Wy — Aw+ jl”(f - S)diV(Cl (X)VW(S))d‘S TG (x) | Wi |k_2 Wi

Hw|"? win|w|-w,(—7)|wt-7) [, EQxO0,T)H, (1
w=0, fET,x(0,T) F, 2)

S Jre= e Vs s + p() =gz, T, x(0.1) 3
w, +1(x)z, + h(x)z=0, 7ET,%(0,T) I, “4)
w(x,0)=w,(x), w(x,0)=w(x), FEQWN, z(x,0)=z(x), £ I L, )
w,(x,t—7)=j,(x,t —7), XfT (x1)eQx(0,7), (6)

HhQ R A R, HiaRoQ=T, ol ZkHEH, WED,ND =0, AT,
T, B9AE s 14 2800 > 0 For MR S850HE k>2, m>2., ZHAHNR T 55
AT — 2 FERLT ST AZ RN L AR LR PR, I A DL S 5 7 30 SR A PR R P U
. HPETS S A TR TR MORRRY . A TR R RS, R T
FLLER BN AR Ve R REBIOL SR AR AT Ay o TELAERL b, w(ox, ¢) FE055 0B 34 bR 8L
2(x0) FRIMAT, EIGiRs s o (x) e, (x) 2 B p s vk JE A% 5 BRI JE A%, 1)
W > 0 S BEBEJE AR FE IRl R R R AL, TR R4 25— 2R 1(x) K
DR ERE: h(x) WEbEREG r AR TULERE: PR TR, b SRk
SR M A
1 FFEEXUARERERIE

Driai =1 —1

L1 fF5EX

AN 5 L =@y - I, =Wy P, 7, =1
V={yeH'@):y=0%T, I} . %R Pl AHRTFEQ , FHE—MHHB>0, 1
1R Sobolev A& AT :

() ? (W1’W2) :nglwzdx ’

I¥l, < B|Vy, (7)
ZH, BRV->LQMmLEH, H
< Hn=12
2<
" < 2n Fn>3
n—2
NI EEe>0, H
|bw1nb|si #0<b<l1
ew
12) ° (8)
0<Inb< #bh>1
ew
ANEER
1
b <b+1<(I+—)b+u,), b>0, 0<g, <1, @, >0, ©)

2

1.2 BEAXREIE
BEVHR[12], Hu=(x,0,t)=w,(x,t—o7r), Hth(x,0,0)eQx(0,1)x(0,T), x4 a8
(1.1)-(1.6)AT LA IR N



5 fox 1 B TR X HU AR R T R
w, —Aw+ jr(t —s)div(c, (x)Vw(s))ds +c,(x) | w, |" - W,

= w|"? w1n|w|—|u(x,1,t)|k72u(x,l,t) , EQx(0,T) Py,
tu, (x,0,t)+u, (x,0,t)=0, XfT (x,0,1)eQx(0,1)x(0,T),
W:O’ EFOX(O,T)J:’

O Jr(e= e Vs s + p(w) =gz, fET,x(0.T)

w, +1(x)z, + h(x)z=0, 7ET,x(0,7) I,
w(x,0) =w,(x), w,(x,0=w(x), EQWHN, z(x,00=z(x), /£ I, I,
u(x, O',O) =J (x, —O't) =u, (x, O') , ST (x,0)eQx(0,1),
BATH E bR A M (10)-(16) BT ARG, A5 N1 N B (A):
AW RIEREn i 1<n<3,
(i) B e Hm i 2
r <m<o Fin=1,2

2(n—1)’n+2}:4 3
n-2 n-2

2<m< min{
(i) AR & T 2
{ m’+2m  m’+4m
max < 2,—; —
m =2m+4 m +4
(iv) B R 72 [ 0,00) —> (0,00) 2 —ANE 43 0 T ol o 45 FL oG 22
1—||cl||w J:r(s)ds =r,>0;
- - )
I, e (x)r(s)s <fal, [ r(s)s <fal, 2
VB FEH (), o@)eC(Q), Hilk Fa%kit
0<4 <¢(x);
0<4,<c(x);
()i p:R=>R, B—ARiiESmE, HFEEIER S p, p, f#15
p]|s‘"O Sp(S)SSp2|S|pO y Py22, seR,

(Vi)W ELL, h, 4, AJEA SR
I(x)>1,>0, h(x)>h >0, g(x)>¢,>0, xel,,

}<k<mo

x[pi

(10)

(11)
(12)

(13)

(14)
(15)
(16)

(17)

(18)

(19)

(20)

21)
(22)

(23)

24)

NAEA SIS IR N5, T SCR13- 1410 A GBI, A SCAE A RS HGE

AN BRIR an R 6T @ A7 e T &5
EE 1 BT m e
2<m< oo En=12

2<m<M Fn>3
n—-2

W4, ST (W W 2g,18) €V x LZ2(Q)x L(T,) x L (Qx (0,1)) , ] fi(2.4)- (2.10)f£7EME

— IR (W, z,u) Hfwe C(0,T;V) N C'(0,T; L (), ze L*(0,T;L*(T)),
ueL”(0,T; L (Q2x(0,1)) »
1
O Fm>2Mn=1,
m* +2m
m>—2m+4

(25)



PTG R 5 =3 (B S8 B 52hR) hitp://www.cqnuj.cn %324

H
2 4 C _ 2
(m + m) ' (m,n) mBl(m,n)’ 26)
(m2 +4)Cl (m,n)—nfBl (m,n)
Hrh B (mn)=n(m—-2)+4, C(mn)=2m+(n-1)(m-2),
@ Tm>2Mn>1, HLUFERBAL
mln{Cz(n), Bz(m,n)}:Bz(m,n), (27)
4m+2(n—1)(m—-2) _2n+2
S By (mm) = n(m-2)+4 Cln)=="—-
@ (7), (8)AL, MIAFLELL FAEE
2m=k) m-2 28
w (k1) 2m (28)
H
2<C(m,k)<By(m,n)<m, (29)
_4m+2(n—1)(m—2) 3 2m2(k—l)
Sk B o) == oy ea U T S
(W), fFEFH o), o >0, H155HEU TFAERX
<o Fn=12
2<m+ o, < 2n _6 Fne3 ;
n—2
H
< oo Fin=12
2<2(m-1+am,) S n L6 Fnes
n-2
Rltk, A LA
VIRAL™™ (Q) , BVIBAL" ) (Q). (30)
2 IR
X7 HE(10)- (16) AT = — Mk, € LRE B pRIAL
1y e 1 r 2 1y g |
E()= 3l +3 Ig(l—cl () [ () )P uf* e+ — ol 42 (V) 1)
1+ 3 1 m ! k G
+ g2 (x)h?(x)z r —;jﬂ|w| ln|w|dx+§rjo||u(a,t)||kd0
Horp
rovw)(e)=[_ [ r(t=s) (x)|Vw(e) - Vw(s)[ dsdx,
H
k-1 1
T<§<A —% (32)
SIE 1 EEH MR, FAEEHS >0, 5 FIAER AL
d | N
S E(0) <5, (L), +lbell )+ 5 (e v (e) - @07 oz, r =2l = pib e, <0
(33)

UERA @RE(10)- (16), 153



4 foc i gaﬂ%xﬁa@xwmz/%iﬁz%ﬂﬁﬁwﬁm « [5G

%E(r)=—j (x) —qE(x)ﬁ(x)z j|u x L) (L) wdx
0 1 k ’
——I q(x |Vw| dx — I wdF+2( OVW)(t)+E(§TL"M(O’,I‘)”](CIO')
(34)
it Young’s A%, nlfE
[ Ju (et o) (1) wdv < k}:1||u(1,t) ' +%||w . (35)
BHAD, AA
%ﬁ"u(o,t)”ida:—lj Ilk|u x,o-,t)|k72u(x,c7,t)u6 (x,0,t)dodx
=——J. Io—u xat| dodx o (36)
L Ll
Hﬂ@&(ﬂ)*”(n)ﬁTU%?U
- jcl (6)|Vw dx<——j Ar(1)|Vw |dx——%r )|Vl (37)
—I & () ] de <[ A, dv =~ o] (38)
AR, A
_J'r]p( )wdl"<—J. pw|" dr = p]||w||L,0 . (39)

H1(34)- 39/ 15

d 1 k 1, ,
S 5(0)s-( 4 -¢ |k - 2 vw)(0)
z , (40)

A k-1
O/ e UR A

2

7> ()2 (x)z,

(1)
154

S ocmind g —L_g g k1

\sl—mln{A2 : & z },
FR33)R T, FI BRI,

BAE, &
G(1)=—E(1) . (41)
UES)
G'(t)=—E'(¢)
- " k 1 1 g 1, , A
>3, (bl + e )+ 2@z =20 V)0 + SO+ oy,
>0 |
(42)
# E(0)<0, Ml di(42)F(31)a T LI 2
0<G(0)sG(r)sij [W" In|w|dx, (43)
m e
UES)
jg|w|"’ In|w]dx>0, (44)

FIH 2 FpeV Hriig



BRI K27 23 (E AR B2 AR) http://www.cqnuj.cn 532 %

e

51H 381 g eV e 44)H r ?ﬁ/@
<0 Fn=12
2<

frﬁ

ﬂﬁ

MFHERZ 2<s<r, ML FHIANE

<C(gl; +Ivel).-

n+2 .

< “Hn=>3

NMXHEZE2<s<r, EE_L?@JT = "

([ o mlglax) " < (Vg + [ |of mgla) .

Bl AU >0, XMTWE@NM el (Q)NV , oL FAIARLER,
loll <C(IVgl + [ ol mlglax).

ARSI EEEIRFE LT @B
B 2 FHRBMESRIF(A). ERE 1 ANE0) <O XJERaL, U iHEE(10)- (16)HIfE (W, 2,u) K AE
FEANFTBRIN ] 7* > 0 K AERRB . BUAh, JRBEIN 8] 7° i 2 Rl

+o0 1

* 1_
dy<T"s——— (43)
CaM'-=(0)

ooy 2V + dy" """ +d,
XH

7> (X)h* (x)z,

9(0)= ||W1||2 +[[vw, "2 + + 257"”0”1;(9 (1)’

Hpd, fid, 79N as B EE, a2, M0) H60)eH, C RFEANIEE.
UEBH ¥

2

g2 ()12 (x)z

1-a 5
M@)=G (t)+5(w,wt)—5 —5||q(x)zw||r], (46)
Heb 550 Ha 2 |
2(m—k) ) m-k m-2 g-2
mz(k—l)gagmm{m(k—l)’ 2m 2g } “7)
AL g i 2
2m (k—l) 4m+2(n—1)(m—2) ] 48)

w (k—1)—4(m—k) £ (m-2)n+4
FIH(10)- (16)F1 Young’s A&, X TAFEM A4 >0FH



4 foc i I I SRS 2RO 7 TR M « [5G
M) =(1-)G (G () +8|w| +6 jo r(t— s)jﬂ ¢, (X)Vw(t) - (Vw(s) — Viw())dsdx

+ 5]Q|w|’" In|w]dx - & jﬂ(l —¢ (%) j;r(s)ds)|Vw|2 dx+6 q%(x)h%(x)z

I
-5 jg e, ywlw, | wdx - 5]9 wlu(x, 1,0 u(x,1,6)dx

[ :
q*(x)h*(x)z

> (1-a)G*()G'(t) + 8||w +5 + 5[ |w]" Infwfdx

I}

—5j9|:1—[cl(x CI(X)JI (s)dsH|Vw| dx — 4, (r - Vw)(t)

- 5J.ch ()w|w| = dx— JJQ w|u(x,1,t)| u(x,1,¢)dx
(49)

mrfnﬁﬁmaz:zﬁ, FRMAGHRAEDR, 75

i 0%, f [l Inwldx (i 0 < 4, <

M'(0)2(1-a)G " ()G + 5(1 + @]Ilw, [+ MIIWIIZ e

2

+5/12j9|w|’” 1n|w|dx+5( ’12)} q (x)hz(x)z

I

; 5(@ -4 Jv S VW)(t) + Sm(1 - 4,)G(1)

5_[ l:(m(l lj _ (m(l ; 4) 1+ ﬁj L: ¢ (x)r(s)ds:||VW|2 dx

_5Ich(x)w|wt| B wtdx—5j0w|u(x,1,t)|k_2u(x,l,t)dx

N k=L 2 , 2 y
W o, =G (1) * - HA19>0, Ff Holder 723040 Young’s AR T[S

. B k-1 k 1
Jueson-ar of ' aes S ol ol St s el 6D

k
Igalw~ oy |u(x,1,z‘)|k71 dx < %le ||w||/; + EO‘;T

k
FHEDMGE2)A, 73
_[QcZ(x)O'lw-O'l‘l |wt|k_1 dx+JQa,w-a[1 Jue(x, 1 t)|k71 dx

(52)

k-1 —Ll —ﬁ k k
o e ||c2|| (||Wt||.+||“(1af)||,)

GGO "GO+ S0 Gt

IN

S 5 s, (k=18

k3,
A7) AT&0, HE(10)- (160w BT8R L (Q) . 454 43). 51H 4 PLK Young’s
E3, A TFIIAEA AL



PRIV R 22 0 (B AR B 2AR) http://www.cqnuj.cn 324

a(k-1) k m a(k—1)+£ . a(k-1) 2k
@@ |wfl, <C4([ If" Infwf) ([l I fufax) " wuf

0 (54)
am(k—1)+k a(k-lym
< c{( [l mlwa) (]l nfwldx) [ }
@D, A
2<am(k—1)+k<m,
FIFISIEL 3, S
am(k-1)+k
(J " mwlax) < ([ [l n[wldx+[vw])- (55)
FIRERT, A7), TLLEE]
s elk=bm’
>~ - k = ’
FT A
a(k-1ym
(J " mlwlax) "= <c([vwl + [ wl" In|idx) (56)
(55 RA(S6) AN B4R, 7T LAE ]
GOy ), < ([ 1" Infwlde-+ [V ). (57)
BTN, 4
Lc2 (x)w|wt|k72 w,dx +J wlu(x,1 t)|ki2 u(x,1,¢)dx
(58)

< C(G(1)) G(t)+ (j [W" In|w|dx + V[ )
F(58)AANRIS0) X, WFH
M)z (1-a)-C,)G*“()G'(t)+ 5(1 + @j”wx ||2

+5(1+ ﬂ?))

+5(1—A'2)"W”: (M(l 4) ﬂ,lj(I‘OVW)(f)*‘é‘m(l_lz)G(t)

1 l C 1_ 1 t 2
5I {m( ) lj_kek“ _[m( 2/12)_1+EJIOC‘(X)F(S)dS}|VW| ds,

q (x)hz(x)z +5(ﬁz_%jj‘g|“’|m 1n|w|dx

J
—k

" EPc2= lea], k=16
k3,
e o

:{@_Q(l_ j;cl(x)r(s)ds) = (11 oh [/ Cl(x)r(s)ds}

2{(17:(1—/12)_1}“ (1- r)}
2 2m (1 4)

A LA 2



5 o B TR o AT R B R A
M'()=(1-a)-C,)G* (NG () + 5(1 + MJHW, ||2

+5(1+@] q (x)hz(x)z +5(,12—F€1jjg|w|’" In|w|dx .
R v omo - A)G(z)+5{ %}MVWMZ
-‘l/ﬁ
m 1
b= (5~ (-1,
4

s

b, >0%T-0< 4, < 4,(0)

&I AN 2R >0, 1S
C

B, ﬁftow(ox’”nf

b% yr=) >0f014, - 49" ->0,
FIE IR RS>0, (15
l-a)-C,>0,
JEH
M(0)=G"*(0) + S(w,, W) —g q% (x)ﬁ (X)z,| - é'"q(x)zowonrl >0,
TRA
M'(t)> c[”w, I +lg2 )2 )z +|w]" + G+ jQ|w|”’ In|w] dx + ||Vw||2} .
1 307 (46) n] LA

M () < C(G(r)+ | (wyw,) [ +||‘1(X)ZW||L“J ’

FIH Young’s A& F(47):=0\F 2 < <m, FNHGIH2, #SH

2
(I-a)

n SLER—— 2
O] < Cllwfe e <€ [Ilwt [+l j <C(bwl + el + vl -

i g > 2 HfE ] Young's A%, AI15:

q()h(x)zw
h(x)

I-a

1
faoan]-< =

1 1

3 w1
"‘I(x)”rl,o;l! (x)"rl,oo J g2 (x)h?(x)z
0
1
. c[

1
I-a o
[l

2

+||W||‘ "
rl

g () (x)z

(60)

(61)

(62)

(63)

(64)



PRIV R 22 0 (B AR B 2AR) http://www.cqnuj.cn 324

2
@7 AT U 2022 ) , O 4 = 2(-2a) 1 =G0), f
G(0)+1 ¢
o7 < ;30; (I, +G0) < (ol , +60). (63
454(62)- (65)F1(43)3, ATLIESH
M= (1)< C[G(z)+||w, I+l + [Vl +] g2 ()2 ()2 +||w||§l’g} . (66)

N, fEH60) A G — . H48). 2927, AT LIEE]

2<g<2n+2,
n
TRH
0< 2_n_1<g<1

2 g g
. -12) . . 5 -
&Se[g—%,gj, A IRAAEE B, AN AL

[l o < Il @ < CIl, ™ IVl (67)

2
L Young’s A& % ;g , ATLLEE]

2g(1-s)
ol <c{||w||2+(||w||:)m<2f@} o

1 (48)3 T 1
n_n-l 2m-g)

2 g gm-2)°
gt 2me g)[ gj, 4

2 g g(m-2)
L 28d=9)
m(2 sg)
- 2¢(1-5) )
B, BIEOR: 4= 0= S =G0), 13
" % G(0)+1 "
() >_( G0, J(” W +GO) < (| +Gw) . (69)
H1(66). (68)F1(69)z\, AIfFHi4E S
M ()< C[G(t) w7+ + V] + g2 ()2 ()2 } , (70)
ZhieDHM(70):, 1HH
M'@)2CM'=(1),t 20" (71)
X F B 7 TEAT BT [ N PR A
. -«
rs——ma—, (72)
CaM '~ (0)

N TUEM(45) LD A UL, )

q% (x)h% (X)z]| +(r o VW) (1) +2&7 Iol”u(cr, t)||id0' .

T

950 = + fQ(l e (%) jo’r(s)ds)wwr dr+

(73)



% b I T U A B 7 AR .
H(71). (46). @DHFIGBDH, FATLEH
tim ] f" Inffdr =420 (74)

t—>(T")

tH(44). ()FI(30)3N, 5] FAI AL 7

m+ay,

0< [ |wf" Infde < ——[uf " < 22 gyl %)
ew, A
H(74) (75, 15H
,l{;rg [V =+eo | (76)
M
. . 2
Hll(ITn) ()= Hh(rTn) r, ||Vw|| =+00 (77)

MARFE(73)s 31 (33). (8)~ (30)ZAN Young’s A&, H
' _ ' i i m _L n
() =2E"0)+ dt[mjglwl Injwjdx - ||w||,,,]

<23, (I +ut.0f; )+ ¢ V)0 =2

()

2

4> ()2 (0)z,

-2 - Alr(t)”Vw"2 + 2IQ w, |w|m72wln|w| dx
l—‘1
< 2]9|w,||w|m72wln|w|dx (78)
2 m—1 2 m—1 2
S 1L e R
2m-1+a,)
<2 2 2(m-l+ay) Vv 2(m—l1+ay) |Q|
<o+ 2 2L
<29(t) +d, 9" (1) + dy,
N l:l:‘
2(m=1+ay)
— 2(m-1+ay;) d — | Q |
dl eza)lzh;n—le ’ *u 2 eZ (m _1)2 ° (79)
M(78), AT H
J'T 90 dtsJ'T 1t |
0 0

29(t) +d, 8" (1) + d,
A

rw 171 dy <T",
02 +dy™ " +d,

ST 2 FB SR,
3 #ip

A5 SCHF 9 B 31 75 RRAR AL T B0 STk, FE USRI TR 2R B0 T BEAT T 468, A4 LB xt
BOWIRI W REINSCAE R A S FE IR &, o] DS B RHERRAE R
(I B, HETT AT H AR R e S A DL RN R o XA 9 % B LR AR 1 B
Wk, HR LB Z A0 LT A 22 A VAR T, REis 85 B LRI B0 5 e 4 ]
SEMRR. RN EARZIMY IS 5, R TMEHEIEL M AR /EH TR R 4470,
W AE AU B SEBR S B S, JUHRAE TREG M RIS DA M 15 7 2T 9 %
DT A BT B AR, EW] T ER SIS AT, B O AL R
fRTEAT B 1) Py R A PR NE, AN AT T e ) 1 b F 5.

AL EER T T (1) (6)TEIRIG T RE N B IAT A, AR THE ARG 5 Im i ae
BN RERIRARAAAE VR SR M . A OC IR, U IR SRR E T AR A B R idt— 20
BFIE. ARIRHITAE AR IERY b, RGeS M IR S S S e 2% 3 B N AR 30 12247 9



PTG R 5 =3 (B S8 B 52hR) hitp://www.cqnuj.cn %324

SE R

(1]

Y.YANG, Z.B.FANG, On a semilinear wave equation with Kirchhoff-type nonlocal damping terms and
logarithmic nonlinearity, Mediterr. J. Math. 20(1) (2023) no.13.

N.IRKIL, E. PISKIN, PAGARWAL, Global existence and decay of solutions for a system of viscoelastic wave
equations of Kirchhoff type with logarithmic nonlinearity, Math. Meth. Appl. Sci. 45(5)(2022) 2921-2948.
L.YAN, L.L.SUN, General stability and exponential growth of nonlinear variable coefficient wave equation
with logarithmic source and memory term, Math. Meth. Appl. Sci. 46(1)(2023) 879-894.

D.D.GUO, Z.F.ZHANG, Exponential stabilization of wave equation with acoustic boundary conditions and
its application to memory-type boundary, Math. Meth. Appl. Sci. 45 (11)(2022) 6599-6614.

M.J.LEE, J.R. KANG, General stability for the viscoelastic wave equation with nonlinear time-varying delay,
nonlinear damping and acoustic boundary conditions, Mathematics 11 (22)(2023) 4593.

J.L.YU, H.F.DI, Variable-coefficient viscoelastic wave equation with acoustic boundary conditions: global
existence, blowup and energy decay rates, Banach J. Math. Anal. 17 (4)(2023) 68.

D. D. GUO and Z. F. ZhANG, General decay for semi-linear wave equations with memory term and logarithmic
source, Results Math. 117 (2023), no. 4, 1-16.

J.HAO and T. ZHANG, General energy decay estimates for a variable coefficient viscoelastic semilinear wave
equation with logarithmic source term and acoustic boundary conditions, Math. Meth. Appl. Sci. (2024), 1-
21.

PARK, S. H, Blow-up for logarithmic viscoelastic equations with delay and acoustic boundary conditions.
Adv. Nonlinear Anal. 12 (2023), no. 1, 1-14.

A.CHOUCHA, D.OUCHENANE, Local existence and blow up of solutions to a logarithmic nonlinear wave
equation with timevarying delay, Stud. Univ. Babes-Bolyai Math. 68(1)(2023) 171-187.

F.TAHAMTANI, M.SHAHROUZI, J.FERREIRA, Global existence and general decay for a weak viscoelastic
equation with acoustic boundary conditions and a logarithmic source term, Z. Angew. Math. Phys. 74 (5)(2023)
207.

SUN-HYE P., Global existence, energy decay and blow-up of solutions for wave equations with time delay
and logarithmic source. 2020;2020:631.

T. G. HA and S.-H. PARK, Blow-up phenomena for a viscoelastic wave equation with strong damping and
logarithmic nonlinearity, Adv. Difference Equ. 2020 (2020), 235 (17 pages).

M. KAfiNI, S. A. MESSAOUDI and S. NICAISE, A blow-up result in a nonlinear abstract evolution system
with delay, Nonlinear Differ. Equ. Appl. 23 (2016), 13 (14 pages).

M. KAFINI and S. MESSAOUDI, Local existence and blow up of solutions to a logarithmic nonlinear wave
equation with delay, Appl. Anal. 99 (2020), 530-547.

Blow-up of a Logarithmic Variable-Coefficient Wave
Equation with Time Delay

Abstract: A blow-up criterion is established for a class of variable-coefficient viscoelastic wave equations with
nonlinear damping, logarithmic source terms, and velocity delay. Under suitable assumptions on the kernel function
r and the variable coefficients ¢,(x) and ¢,(x), an energy method is used to prove that if the initial energy is
negative, the solution blows up in finite time, with explicit upper and lower bounds for the blow-up time provided.
Keywords: Blow-up; variable coefficients; time delay; nonlinear logarithmic term; acoustic boundary conditions



