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H_
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e 1
Q N R ,0< T< 02<p< o0 (= Qx(0.7), "+
p—lrz I , Ve WiV = W e LV (9
Qe e llg Banach B , (, *)p B
B . r> 0, L'(1, B) I=/0,T] B L I b(e) lkde <
+ oo b(1) e X= LV, X = I (LV)( [1],p42)e
A:X 7 X, :
N 0
Au, v)x = IQ i;ai(x, tou, - u) a%dxdt+ .[an(x’ tu, < u)vdede
(Yu,v €X), (1)
ail(x, 6, L Y(i= 0,1, -y N) .
H_ :
(P): w € X, u(0)= 0,
(‘é—?,v>x+ Au, vy + J.Ogo(x, b, u, v)dxdi )gf,v%( (Vo € X),
FeEX, A (1) g (x,t, 0, ) Clarke .
* 1998_12 27, ;20000415
(981JY2053)
(1958—), s
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[2~5],
2 H_
Clarke . H_ ( [6
~9])*

, H_ . , , Midtinen' "

Galerkin H_
) Miettinen'
Clarke , (P .
1
Banach B Lipschitz h: B~ R, ,
; ( [1112]):
Ko (u,v) = hmsug))\[h(w+ )= h(w)] (u,v,w €B)*
W™ X
( Clarke
Oh(u) = w€ B :hu,v) 2w, v>g,VvEB}
g(x,t,8): Q%R - R, (x,t) Q , s R Lipschitz
5 Q g(xa l, O) = 0
g(x,t, 8, N)= limsup X '[g(x,t, 6+ N)- g(x,6, 8], (VEMN ¢ ER)e
g N0
Og(x,t,¢) = {n €R: g%, 1,08 21 VEE R}-
g
H)lwl <ai+ axlsl?”! (VYw €0g(x.t,5),s € Ra.e.(x,1) €0Q),
ai, a2
Hi) Lebourg ( 12, p4l])
| g(x ts)l=1w(x t,s)s| < ar+ als!” (Vs € Roae.(x,1) €0),
al,az , w(x, ts)Eag(x,t,s),s 0 s . ,
G:I'(Q) " R
G(u) = Iog(x, t, u(x, t))dxde (Yu €17(Q))*
'(Q) Lipschitz . u

a(Glﬂ)(u)—{w EL"(Q) G u,v) 2 w,vdr, VUELP(Q)}
G(u,v) = 111%93 XYVG(w+ M)- G(w)]*

H») ai(x, t,0,¢)(i= 0,1, .., N) Carath eodory R
L ai(x, t, L&) | Ski(x,t)+ al NP4 ql 277!
/ (a.e.(x,t) €Q, VI E R, ¢ ERY),
ki(x,t) €I (Q), a .
H;) ae(x,1) €0, VIER ¢ T ERY ¢2C,
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‘;Zl(ai(x, t, 1, é) - (li(x, t, I, C/))( G - Z_;) > 0
. v k(x.t) €LYQ).

N
Mai(x, 6. %+ aofx, t, L YN 2 Y1 17— kax, t)
i=1

(a.e.(x,t) €0, VNIER CERY)-

' D(L):{UEX.-U’EX’,v(O): o

Lu= u,

>

JZu/(t) ®(t)dt = - Jzu(t)d(t)dt (VPE C(0,T))e

Lu,vdx = ﬂ(u/(t),v(t)%dt (u €D(L),v €EX)°

(1 .L
[11,p109] 3.4,
Glx)(u) So(Glr)(u) (Vu € X)*
1.1 A:X T X, D(L) (S«)_
{un cD(L), X w ( Ju, X Lu. ( )Lu
lim sup{Au,, u, — udx <(),

X Un u*
1.2 X Banach  ,L:D(L) <X X

x~ 2\ (9 . T D(L)

{u,}cD(L), X u, ( Ju X Lu. ( )Lu
X w,l_y( )w*

lim sup(wn, Unlx < w, wy,

WE Tu Cwnudx  $w, udx®
W= <uEX(: PLV)):d €X (= L'(1L V))>- W

lLully, w Banach Q) [1,pa50] )
1. 115 H»)~ Hy)  * (1) A:X T X
D(L) (S+)
1.2 X Banach  ,L:D(L) € X~ X

~2' (9 ,
i G wdviw € Fupd/ N lly ™ oo, Nlully ™ oo )
JR(L+ F)= X( (L+ F)(*) )e

B

/
u u

(2)

1

w, € Tu,, n >1,

lally = Nully+
F: X
(
D(L)
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2.1 Hy)
Cluv) Se(l+ NullF)llwlle  (Yuv € 17(0)), (3)
Nw 1y <e(l+ NullF') (Yw €0(GI LF)(u), u €ELP(Q)), (4)

[12] 2.1.2  Huder
G(u,v) < ng(x, tyu(x,t),v(x,t))dxdt =

.Omax<w(x, t)v(x,t) | w €0g(x,t, u(x,t))}dtdt <

'.Qmax{l w(x,t) 1l v(x, 1) w € Og(x,t, ulx, t))}dtdt <

S+ axl u(, D171 vix, ) | dedt <

, 1p
[J-Q(ahL arl u(x,t) 17 h)? dxdl] o Il =

c(1+ a7 o lle,
c . (3)°
[12] 2.2 (3)
o = s Go, o) 1o Iy <1} <
su Go(u, v): ol <1} <
c(1+ Wu Y (VYw €0(G1p)(u),u EL'(Q))*
, 2.1

Banach Vi= W6'(Q))
/

. 17p
o Iy = “Q| w1 de (Yu € V)
Poincare [ 11, p62]

UQ' mw} v <pPllull, (VYu € V)e

lu llpy <KPHully  (Vu €X)e (5)
p .
(2 . w€O(GIx)(u) SOGIy)(u),

w, udx = w, udlr (Vu€X), (6)

w, udx = L}wudxdt (Vu€X)e
(5 (0, w €0(GIx)(u),
lw lly = suf w, vdx: o Iy <1p=
sup o, vyr: o lly <1 <
sud Cw, vope: o <Py =
sud PG, 03 Mo 1y <1
Pllaw [l
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1.1 (7

49
lw lly <Pllw Iy <1+ @ "Nully')  (Vw €3(Glx)(u))* (7)

22 H)~Hsy) = Y- >0 Y, ¢, P Hi), (4), (5)

Range{L+ A+ a(c|x)}= X'

’

X Banach 1/11,p99,0(G1x)(u) X
. Au+ 0(Glx)(u) X .
A+0(Glx) . 6f 11,p99/ 2.1
A+ 0(Gly) .
A+ 0(Gly) D(L) . {u CD(L),un  ( )u Lu,
T JLu, w. €0(Glx) (), n 21,
Aun+ wa )y (8)
lim sup{Au, + wn, uydx <<y* ,udx® (9)

(2)

lim sup{Au + wa, wn— udy SO°

lim sup , {(Aun, Un — u)X} {(Aunk, U, = u)X}

lim sup{Aun, un — udx = li.rrg()(Aunk, un, = urxe

lim sup{Au, + wn, un— ulx 2 lim sup(Aunk+ Wn,, WUn, — wyx 2
lim inf(Aunk, Un, = w)x+ lim inf(wnk, ln, = udx =
PJIJO(AM"A’ U, — w)x + lim inf(wnk, n, = udy 2

lim sup{Aun, up — w?x + lim infCwn, wp — wdx®

lim sup{Au,, uy, — udy+ lim inf<w,, w, — udx <o (10)
cwa €O(G117) (un)®
wa € 11'(Q)r

5 <wn, Un — u>X = <wn; Un — u/>Lp. (11)

()

LP
(10)

X
X

{Lur} X X 1 ,

(Q) un e (2
2.1, {w} 1’ (Q) .
lim inf$w,, un— w’x = liminf$w,, u,— wdp = 0° (13)
(13)
lim sup{Au,, u, — udx <0 (14)
1. 1,
T (15)
. Au, — Aue (16)

(8),
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X L w0 )y - Aue (17)
(15)  (17)

ljnolo(wn, wox= ¢ = Au, udye (18)
[ 12, p29] 2.1.5,

y© €Au+ 0(Gly)(u)

,1Lj1130<Au"+ W, Un )X = (y* ,ux®

A+ (G lx) D(L)
, A+ 9(Gly) c W EX,wE€IGCIy)(u) H) (7).

Ut w, vy >l g - jokz(x, Ddadi— N lly il 3

Yllu = (1e @ a5 ) N Il - Lkz(x, O dedr 3

(Y= @) Nullf- cPllully- Iokz(x, t) dxdie (19)
y— ¢ > 0,
inf(</1u+ w,u>X|,|ZUHEXa(G|X)(u)} o lally ™ oo (1)
A+ 0(Glx) . , 1.2,
Range{L+ A+ 8(GIX)}= X/° o
2.3 2.2 , (P) .
2.2, fFex, v €X N DL

f € Lu+ Au+ 0(Glx)(u),
w € 0(G1x)(u),
Lu+ Au+ w = f*

Lu,vx+ Au, vdx+ Cw,vdx= {fox (Vo € X)e (21)
[ 11, 12], Banach X G(u),
CX(u,v) = lim sup NGw+ M)- Gw)] (Vu v, w €X)
G (u, v) <L)g0(x, t, u,v)dvdt (Yu,0 € X)e (2)
5(G|X)(u)={w €X' 6 (uv) 2w, vdx, Vo EX}, (23)
(21)~ (23), w(0)= 0

(%,v>x+ Au, v)x + Idgo(x,t,u,v)dxdl>§f,v>x (Vv € X)*
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A Class of Parabolic Hemivariational Inequalities

LIU Zhen hai
(Department of Mathematics, Changsha University of Electric Power ,
Chan gsha 410077, P R China)

Abstract: Quasilinear parabolic hemivariational inequalities as a generalization to nonconvex functions
of the parabolic variational inequalities are discussed. This extension is strongly motivated by various
problems in mechanics. By use of the notion of the generalized gradient of Clarke and the theory of

pseudomonotone operators, it is proved there exists at least one soluton.

Key words: parabolic hemivariational inequalities; multivalued mappings; existence results



