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Abstract: In this paper,we consider the initial boundary value problem with Dirichlet boundary conditions for the fol-
lowing nonlinear Petrovsky equation with a memory term:
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Under some certain conditions of function g,the solution of the problem blows up in a finite time. We complete
the results by studying the lower bounds for the blow-up time of the blow-up solutions.

Key words: nonlinear Petrovsky equation; memory; positive initial energy; blow-up time; lower bounds

Z e R iCAZ I AE LM Petrovsky 5 B2 B 47 0 (B (7] 25 .

u, +A2u—J g —oNu(x,o)de+ Ju, |72 = |u|”u,
0
ulx,0) = uo () su, (x,0) = () sx € Q,
w(xat) — 7"(7;” — 0z € 9Q.1 = 0.
dv

Hitp>2.¢>2,QC R n=2) 2—fFOLHEMARXE, v 2R 0Q WA IMNEL T,
X F AN IR Petrovsky 77 &
I
Y75 B #3:2016-09-12
EE&THE:HEZAAR¥ILLTH(11171195)
YE& IS 9 S0 He (1983—) . Lo, IN PG P38 A, YF I BIF 53 J7 1) S f 3l 43 7 A2 . E-mail : huwy0007@163. com
SRR (1969—) , B INVE A IR, 2082 L A2 S 0, 32 20 DS 0 FH 2802 it 5

(%)



mmﬁ*ﬁ 92 %365 F3H Vol.36 No.3
%*@ 2017 £ 6 A Jun. 2017

w, + N ul) Falu | Pu, = 0lu|"u, @)

SCHERLL RS m << p B IE BRI 4R ﬁEETﬁ#?ﬁFﬁHTIEﬂ W BB 458, SCikL2 i — 2 4 T H
fif 1) 4 SR A AR R B . SCHERE3 X 0 4R BE 1 o BB WIS TR 2R 4T TR 9%, JF 45 th 1T LA 76 A BB [ 1 0
() 25

D] Sy 22 % A A s 3 R 5 1140 A% A o 220 A A 2 T YA B 1 o DA T F 5 8 B I 220 1 1 U AR A5 AR L,
R 22 35 E 2 X 4 Ry R 0 o s 220 0 R SR A T T R B ST R A TR R g R, Sk (11 %
W F LI Petrovsky J7 B #EAT T HFST «
wy + Nutau, |u |"?=bu|u|l"?, (2)
IE25 T %7 B IE ) 4R e T ff 0 BRI B IR PG

XFF BAICAZI ) Petrovsky Jr e

Uy JrAZu—J g—oNu(x,)de+ |w | " Pu, = |u|” u, (3)

SCHRE W T AR R AR AEE A T WA R A L A A B TR N S R A I8
AR SCAE TN TARZER s 2 — 28 X BAIC AT Petrovsky J7 5 fif 1K A5 I 18] BEAT BE TS JF 45 T 72 IE
(R0 4 RE T A 1) AR B IS () 1) BRA

1 F& iR

% [E Lebesgue 25 [8] L?(Q) Fll Sobolev 55 8] H'(Q) , Xt F AR AIAATh RS g () R .
(I] )g:IQJr—>RﬂL ﬁ/@_

1—ng<r>df=z>o, 1)
H
p(p—2)
J( g(o)dr <( 1) (5)
g <0,6=0, (6)
2<[J<OC»71<49
(L) p i 2(n—2) - (D
12<P s, s >0,
J2<q<<>©,n<4,
(I.‘s)q“ﬁ/@ 2n (8)

12<q — ,n>4

E 1.1(%:.]31’%&/&%2) TFxlx(g prg W EIRFMECL D) (L) A FIEEAEN (w.u) €
(H;(Q) N H'(Q) X L*(Q) »BAFAE T > 0 i 15 0] 85 O A7 A8 ME— [0 Ry 3B w () 36 A2
u€ CULO,T];H5(Q))
u, € C(LO,TI;L* () N L(QX (0, T)) ;
u, € L70, T);L*(Q)) .
WEBR W] AR Faedo-Galerkin J5 32 , fiF B A (8 A7 76 M FIMfE — M (S5 SCHk0L D
5| ¥2 1. 1(Sobelev-Poincaré A&FR,) WR p R KL D) JIBAX FAAEN v € Hi () BHUWTFAER
JRST
(Ol 20,10 < CllAu(OIl 5 (9
Hdr C 2 Sobolev itk A B e A5 %L
iERA i Sobolev ik ASE B HE (Q)HRAF) L*70 (Q) A
(D] 20, 1) < Cy (O 12
T Poincare A4 15
(Ol 2010 < CllAu(OIl 5



Journal of Shandong University of Science and Technology

[ 93
— K AL R By 4F & 1 Petrovsky 7 #2 f# #9 Mk Ak B 18 F - 4E 9t

i
FE L) {Ellﬂuﬁ(X)E’JﬁEE BEW WF .

E(t) = ? llea,|] 5 +?<1—J gD do) |AulD] ? +%(g o Auw) () —% luCo| 2, (10)
Hop (g0 A (D) — fg(t—a 1Au(H) — Aulo)] tde .
0
EO) = 5 il 4 Il 45 G 20 =l £
E = <i—1i>o,,%l,,%2 :
Bl 1.2 Wi g.p . ¢ B RECL) (L) (L), B w(e) Ho0 57 3OO 1y I8 4
E (1) :**(J g do) |Au] } f(g/ o Aw) (1) — lu, (D] 2L 0

MERR B0 B (Rl %) W R L [ JR LA w, » FFHE Q EFLY im FHAS MRS X, o] 1%
d 2y L P
(3 J lu, |2 dae + J Au(D)|*dx pJn |7

dt
Lg(t—T)jQAu,(t)Au(r)d.rdz‘ =— [l ¢, an
Hrpr,
f’ogu—ﬁjﬂm,umu(f)dm
= %gmh M) |4 (g0 A () — %(g o AW (D)
([ g dr) . (12)

BADRAAD 1 g' () < 0. H
d( J e, |*de + J Ault)|? dx*—J ‘u(l‘)‘/dr>

de
1 i , 1d , 2
+4 Lo aw ?E(Jogmdf lauto] §)

=— %g(t) laull 3 Jr%(g/ @ 2 (D) — aull

<— %g(t) HAu(t)H ﬁ - HUzH p <0,

A E" () < 0 ,jkEE,
/:'-EEE 1. 2“21 {E%'& gqp s q i%/@%{*(ll)v(h)e(lg) 9%5/4\%,[ p > q 9E E(O) < El ’
I | Aug || = C 75 170 1470300 (8 0 50556 ) 1 i A A R B I 1Y 2 G
TEANE B o 72 W2 2% SCHk[ 12 ],
2 FEHLRRIEHR
Bl 2.1 ZQCRM=2) F—HBXIE,. Y > QbF, ulx) F—4BEEL Y « € IQB, ul(x) =
0 N IRANGE A LT
J uz‘*ds<6(J Vu|*do)
o Q

J5>1771:27 1 .
> lalt,

Horprs i 12

_2,7123,

TEHE 2.2 27 u OO RIE B A BRI 2 T R s )

11<S<n -



mmﬁ*ﬁ 94 %365 F3H Vol.36 No.3
%*@ 2017 £ 6 A Jun. 2017

T>Jw A e CETD L dy 2p— 20p—1) J— - ’
Fop 207 pt P CHER Iy A=y = pE (0) 4 227 pCH eV T ER T (0)

Hoip F(O) = ol 2+ C iR AR%ER(9) . [ = 1—[ g(odr
0
IER HEEREMRE(10ORX A
2E() = |u,| Jr(l—J[g(r)dr) lau(O] 3+ (g o Aw (1) —% luCoO| % s

A2

e 5 + (1 —J'g<f>dr> lAau(D| 2 = 2E(t) — (g o Auw) (1) +% (o] 2

< 2E() +% (ol 2 .
B 1.2, E'(0) < 0,080 EQ) < EO) A FRXT15
llea.|| 3 + <1—J'g<f>df> |Au(D] 3 < 2E(0) +% luCo] 4 (13)

4P = [ Jultde = Jul ;RS R EBI 11A

F'(t) = /)J lu| ", d
a

<£<J \u,\2d1~+J | * 70 d)
2 Ja o
< L Cllall 3+ € ol 170
< Laeo+2rwo oo —d (2E) + ZF ()™
b 1—[ g(odr b
0

< g<2E<o> + %Fu) 4o CHD L (2E(0)) Y (%F(;:))H)

= 22 prrCHI D VEP () F () A pE0) 422 pCH I ERT () . (1)
Wl limF() = oo L ff L

—>T
T>J 2p—4 p2—p2(p—1) =1  p—1 dy 2p—4 p2(p—1) j—1 1 ’
Foy 257 pT P CEED Ty T B (0) + 22 pCE D TR (0)

oo — 1—J';g<r>dr AEE
FEME2.1H, mTF CHAR—IHYHE, SR ME B B et E T AR T 5 ik B p 2 .

oo, 71:29
2 _ 15
<P<{2(n 21>,n>3_ (15)
a9

AR TR BB B 45 C L O AT REGT
EIE 2.3 Wi m.q eI (1), piEADRKE ulx,t) FBTECO B, BEA RN 2 T Bk,
il

T = J dy ’
T Jro 2 pTII QN Yy Ay pECO) £ 22 poay PETET(0)

Ho FO) = Jwllj. 4 > 0 K8 F—ATE 5% K Dirichlet #1 5 2 F T 0 % — % 1L H. H 6 =

(n - 1)2(#1) ‘ Q‘ =21
— o

WERR A8 A > 0 N FFIR Dirichlet 35 2 F N #9545 —4FAE(E . BT LA
J ‘u‘2d1<){flj ‘Vu‘zda‘,
o 0



Journal of Shandong University of Science and Technology

XS

— K AL R By 4F & 1 Petrovsky 7 #2 f# #9 Mk Ak B 18 F - 4E 9t ‘ 95

B Holder A%, H

(j ‘Vu “da)? = (*J uAudx)?
0 Q

<J ‘u‘zdI-J |Au|?dx
o a

</1T1J ‘Vu‘zdx-J |Au|?de,

Q Q

B J ‘Vurdl‘g/\lﬂj |Aul|?dx,
Q Q

eI 2. 1.0 s = p— 1,075

j ‘u‘Z(’H)d.T<8(J \vu\zdx)ﬂflg(mw(j |Au|2da)
0 Q Q

n—2

S

| uC) || 2,1y < C llAu] 5
FRLAL C0 << AR A (DL, T AR
F'(0) <227 pP I AP Frt (1) + F () + pE0) 4 227 psAT I EP1 (0)
H R limF() = oo , Lk

t—T
T= Jm dy
T e 22 I T - y = pECO) + 22 podl P EPTT(0)

/E\:q:'(F: (ﬂng%zly(p i} ‘Q‘l

it
5% Uk :
[1IMESSAOUDI S A. Global existence and nonexistence in a system of Petrovsky[]J]. Journal of Mathematical Analysis & Ap-
plications,2002,265(2) :296-308.
[2]MESSAOUDI S A. Global existence and decay of solutions to a system of Petrovsky[ ]J]. Mathematical Sciences Research
Journal,2002,6(11) :534-541.
[3]JCHEN W.,ZHOU Y. Global nonexistence for a semilinear Petrovsky equation[ J]. Nonlinear Analysis, 2009,70(9):3203-
3208.
[4]BAGHAEI K, HESAARAKI M. Lower bounds for the blow-up time in the higher-dimensional nonlinear divergence form
parabolic equations[]]. Comptes Rendus de 1’ Académie,2013,351(19) :731-735.
[5]BAO A,SONG X. Bounds for the blow up time of the solutions to quasi-linear parabolic problems[ J]. Zeitschrift fur Ange-
wandte Mathematik und Physik,2014,65(1):115-123.
[6]LIU Y,LUO S,YE Y. Blow-up phenomena for a parabolic problem with a gradient nonlinearity under nonlinear boundary
conditions[JJ]. Computers & Mathematics with Applications,2013,65(8);1194-1199.
[7] LIU Y. Blow-up phenomena for the nonlinear nonlocal porous medium equation under Robin boundary condition[J]. Com-
puters & Mathematics with Applications,2013,66(10):2092-2095.
[8] LIU Y. Lower bounds for the blow-up time in a non-local reaction diffusion problem under nonlinear boundary conditions
[J]. Mathematical and Computer Modelling,2013,57(3) :926-931.
[9] PAYNE L E, PHILIPPIN G A. Blow-up phenomena in parabolic problems with dependent coefficients under Dirichlet
boundary conditions[ J |. Proceedings of the American Mathematical Society,2013,141(7):2309-2318.
[10]JSONG J C. Lower bounds for the blow-up time in a non-local reaction-diffusion problem[J]. Applied Mathematics Letters,
2011,24(5):793-796.
[11]ZHOU J. Lower bounds for blow-up time of two nonlinear wave equations[ J ]. Applied Mathematics Letters,2015,45(2) :
64-68.
[12]JLI F S,GAO Q Y. Blow-up of solution for a nonlinear Petrovsky type equation with memory[]]. Applied Mathematics and
Computation,2016,274(2) :383-392.
[13]JPHILIPPIN G A. Lower bounds for blow-up time in a class of nonlinear wave equation[ ] ]. Zeitschrift Fur Angewandte
Mathematik und Physik,2015,66(1):129-134, (AL AT 75)



