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Blow-up of the Solution for a p(x)-Laplace Equation
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Abstract: The problem u, — div( |Vy | Vu) = f(u) with the method of energy functional was con-
sidered. A blow-up result for certain solution with positive initial energy was established. If some restrictions
of the growth order of fare imposed, it was proved that equation of the energy functional in time ¢ tends to
infinity, so the solution blow-up in a limited time.

Keywords: blow-up; p(x)-Laplace equation; positive initial energy; Dirichlet boundary value problem

0 3%

X HR OGRS R T BRI M R S C A AR Z 3Gk Y WS LT AR B0 K AR
oy T RE R ARy ), e Tl T Wy B vh AR L s 2 M A AR, B T B s S
VIS . BEE WYL en R e, X — IR TR 223 0 G . 2865504 [A) 3 1 & i 0 it
R TR AR AL T AR s HESE . 2ot 20 2EH LS 1, WEUS TR 2 LR,

ARICH BT BT

u, —div( | Vu|" 2 Vu) = f(u), xe >0,
u(x,t) =0,x € 912, it =0, (1)
u(x,0) = uy(x), x € {2,

Hp QRR P—HRXE, HAEHEIA 02,2 <p <plx) <p'<n, HFp = ess i%fp(x) ,

pT = esssupp(x) of(u) A COR) BB [f(u) |< hu) L hJk €' WREC p(x) HHEBCp I, 0K
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[10] BYZEAAE 2 p(x) WITHIE

PO = u | RATIIARRAL | [u(x) 10 d < oo |, BEESTEL EAEROE XN [ul o (€2) =
inf{A > 01 [ Ju(x)/ade < 1), W0 (Q) = fue PO |Va|e IO ()], WA Lk
0

XN (ulyr = Ll + | Vilpoy - Yu € W50 (2) LW (2) £ €7 (Q) 16 W () of
(P4
A AR AR B A —Le BT (RTLAZSE SO (4 -5] A1 [11]),
BERR L 200 (L ()| o) P (D) | ) WS (42) J LAY Banach 71,
MRE2 g, (x) Alg,(x) BLHREL 1/q,(x) +1/¢,(x) =1 H g, (x) >1 L (02) & L2 (0)
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B S  ulo = 1o W[l de = 1 fulpog > 1o W Tl < | Julode <

‘LL‘II)I;(@)(LQ) 5 ‘U/‘Lp(x)(_(n < 1 5 IJ_IIJ ‘u‘ll),;('”({)) = 4[2‘”‘17(,X)dx = ‘u‘ll)}:("')(.()) o

M4 W p (x) <p,(x) , WL DL

MRS WRpx) € C(Q) , MELE—NHEEC >0, i \u\,‘pm(m <C \Vu\,‘,.m(ﬂ),Vu e
Wy ().

BE 6 WEp(x) e C(Q) . Hp(x) < q(x) < mp()/(n = p(x)) , W W () HEAH
L)

1 EEHL
1%

inf{ [ Fuwydr: [u] = 1}> 0, (2)

Hi Fu) = j:f(s)ds, B R I T AR 28,

([ a0 < B [val,,, 0 e W (), (3)
B = inf ul, /([ rF(u)de) " r e (p(x) np(x)/(n = p(x))) Re—BEH AL
we Wh-r(x) () P 0
é\
o, = B—#(T-P(:t)) ’El — (1/p(x> _ 1/r>B-rp(x)/(r—p(r)) , (4)
E() = [ [Vul@de/p(x) - [ Fu)ds, (5)
0 0

E'(1) == |ul} <0,0 =0, PGB (1) fifrfeE, BASECE (6],

EE1 Suyel”(Q) NWr(Q) fla,t,z) e C(2x[0,T] xR) , f(x,t,2) | < Cole(x,t) +
z|9) ,a<p =18 a=p -1H [0 (|2|FR 2 Lebesgue M) RGN, I (1) H—
AR w e L7 (Q,) NL*(0,T; W' (2)),u, e F'(2x(0,T)), Hifiop=0,¢ e L'(2x(0,T)),
k> (N-p)/p, C, Fl a #ZRKTEFRHE,

EE2 A rRwEX (2). X (3) B C(R) KEH

sf(s) =rF(s) = |s|",r >p" > 2, (6)
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BB EO) <E, | [V, > o, Wk aCe,n) XTFHE (1) fEABME NG, K0 E, o
RIEHHL,

2 2 RYIERA
511 i u R (1) 8, £0) <E,, ||Vyll,,, >, WEE—DEFRH o, >, f
[Vul = a,,YVi=0, (7)

p(x)

(r[ F(w)de)"" = Bay, Vi 20, (8)
0

iR Bk 3). &X (5), ﬁLF(u)dx = L‘Vu‘ﬁ(ﬂdx/p(x) -E(t) =B Hqu;m/r s

E(t) = || Vul()/p(x) = B | Vul, /r = o /px) - Ba/r: = g(a), (9)
Hibta = [val,, , Mg'(a) =7 (1=Ba™) , Ma>abf, Ba™ > Ba, " =1, 0
g'(a) <0, g(a) MIMPREG M0 <a <o fif,Ba™ <Ba, ™ =1, Mg'(a) >0, g(a) M
PRE, Ll g(@) 7 o, AbBUS I KRIE, id g(a,) = E,, W E0) < E, , TUHHE o, > «, , Hi1F
g(a,) = E0) , % aq, = HV%Hpu) , A (9) A glay) <E0) =g(a,) , WMa, >a, >a, .
TR RIEZERIEH X (7). M TRy >0, A IVi(-,t0) [, < EHGE 19 ¢, 15
IVi( o) [, >, WA E(ty) = g( V(- o) [l,,,) > &lay) =EQ0) . X5 E(t) AR ETE .
FrXF V=0, E(t) <EC0), W IVull,,, =, X (7)) Wor, =l (5) A [Vulls/p(x) <

E(0) +£}F(u)dx, LA, LF(u)dx = | Vul0)/p(x) - E(0) = b /p(x) — E(0) = a5 /p(x) -

&7 /p(x) + Bay/r = Bay/ro 4 (r] F(u)dr)"" = Bay , 3T Ve =0, HIR (8) M.
0

THHEEWO) <E H|Vull,,, = %
H(t) = E, —E(t),t =0, (10)

SIE2 MT Vi=0, H0 < HO) <H() < [ Fu)dr .
0

B MTF V=0, BEG) <0, XH) =-E' () =0, Frld,
H(1) = H(0) = E, —E(0) >0,0=0 , (11)

HH(:) = E - EQo) f30 (5) 5. H() = E, ~ || vur)/p(x) + LF(u)dxo mElB 1A E -
IVl /p(x) S E, = e /p(x) == Bai/r <0, V=0, B,
H(1) < LF(u)dx,Vi >0 . (12)
S (1) R (12) 30 < H(0) < H(1) < LF(u)dx, 5170 2 i,
FHEIEER 2, e X
G(1) = fnuz(x,t)dx/Z, (13)

G (1) = J;luu,dx = Lu[diV(Vu)”(x)_z Vu + f(u) ]dx = Luf(u)dx - L\Vu\”mdxo HzL (5) A1k
(10) 15
G'(1) = Luf(u)dx —p(x)E(1) —p(x)an(u)dx - fnuf(umx -
p()E, +p(x)H(1) -p(x)jnF(umx . (14)
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= (4) A=t (8) 15
p(x)E, = p(x)(1/p(x) - 1/r) B~/ trrto) = -p(x))Ba)/r =

axr-mxnguy@@)saxr-manFwymmg (15)
mz (6). X (14) AR (15) 4.
o<w;aL@zmdx-axr-p(m)LFundmu;+pu»Hu>-pu»LF@ndx=

J s = L (r = p)) /0 + p() ]| FQw)dx + p(0) HCE) =
[Py dx = (g (r = p(x))/as +p()) | Fu)de + p(x) H(t) =

(1 —ai/ay) (r —p(x))LF(u)dx +p(x)H(t) = COLF(u)dx +p(x)H(t) =0, (16)

Hob €, = (1-aj/a) (r=p(x)) 0,7 > p(x) Hay =, ,
Tl 67 (o) o B (6) . X (13) Ml Holder A4F3F
Gr/Z(t) — (£2u2(x’t)dx/2)r/2 < [(Jj()(u2)r/de)Z/r<£)1r/(r—2)dx>(r—2)/r/2Jr/2 <

CjurdszHu:$rCfF(u)dxo (17)
0 0

Hal (16) Azl (17) 5.
G%t)?(%LFOde+pUQHU)2(%GW(O/UC)+pU0HU)B)@”(ﬂO (18)

Hrvy = €/ (rC) , 33X (18) BUME: 677 (1) = 1/[677(0) = (/2 = 1)yt] , WL GTE L™ <
G (0) /[ (/2 - )y ] AR, EH 2 IERE,
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