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Abstract In this paper we consider the Initial-boundary value problem for the high-
er-order degenerate quasilinear parabolic equation
cu(z,£) lal pyo
e —+ Z (— 1) DA Cx,t, 80, 0% = ()

|a | 8
Under some structural conditions for Aoz, by bu, D™e) ,existence and uniqueness theo-

rem are proved by applying variational operator theory and Galérkin method.
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1. Introduction

Let & be a bounded domain in R, Q=0 (0,T]. Consider the following initia]

—-b-nunda;}' value problem for the parabolic equation of order 2m.
@;‘;’—t} —+ |§m{_ l}lﬂ"ﬂ"’ﬁia(z+t,ﬁﬂ,ﬂ”u} =0, (z,8) &
s 0u = (u,Du,+, 0" )

ou =0, (z,t) € 3Q x (0,T],

u(2,0) = u(z), z€ Q,u,(x) € L2Q)

(1)

When 4, (u) = E (— D"D"4,(x,t,6u, D) for each ¢ in [0,7T] is a regular elliptic

la|=m

operator in the Sobolev space W™ (£2) ,the problem (1) had been considered by [1]—
[3]. In this paper we discuss initial-boundary value problem (1) for a weak degenerate
equation. This is the generalization of a result obtained by the writers for the eguation

of second order (see [4]).

First we introduce the fundamental space V' which denotes the completion of
: ﬁ’"'(ﬂj}: {p(z, » )€ C™(D) ; which vanish on a neighborhood of 22} with respect to

norm

Lo, > 11y = { 3] I a0, )| %, 1
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where A(x) € L' (2,27 (2D E L (D) 180>, %-1 -_;?2${1 s 2P &

=1
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MNow we introduce LP(0,T; V) which is a space of functions defined on [0,7T]
with valu.cs in ¥V such that { J: | ulz, ) | :riiii " <+ oo,

Lemma 1. |V s a separable and reflerive Banack space(ef. [5]).

Lemma 1. 2V is continuously embedded in W™, and W™ is compactly embedded in

E]S L]
pts
Proof It is sufficient to point out that the following inequality can be established
for function u(z, +« )€ C™()

11y
[0l = { | I @a@omlua)™ < 7 @) 1 | a0

I_,i_.rm--]‘”!‘?ﬂfm'ﬁ' fr .E“tlf'i-qﬂ"fﬁ:'ﬂ F{ﬂ'{:g%q‘,m J==

117, .
By the interpolation inequality, { Z | D% || s }l " would be an equivalent norm on

Irﬁ]—-:.u
W™, then the first conclusion of the femma is obtained. By the compact imbedding theo-
rem it is easy to show that W™ is compactly embedded in W™ """ if ¢ satisfied p=<"o<
g

b II;!'

Lemma 1.3 JIfu(e, )€ (0,7T:V) and o (z,8)=—"1"2
u(z,t) € C'0,T; L (2)) (cf. [3]).

Definition A function u(x, )€ LECO, T3 V)G C0, T L)) is called a general-

tzed solufion of problem (1) if w' (z, ) E LY (0,T;V " ) yulz,0) =u,(z) yand u(x,t) sotis-
fies :

Julx,t)

> ELF(0,7;V"), then

7
Jrfﬂlrfﬂ}id +- J Alu,v)dt =0, Y viz,f) € L'(0,T;V)
b 0

T _[u' (z, =delx, »)dz
= (2)
Alu,v) = Z jﬂ i e :iu D"uyDv(x, *)dx

fre| =2
Furthermore we assume that A_{(x.¢,£.&) are Caratheodory functions and Ea.tjsf}’

the following structural conditions .
‘Structural condition |

20 A 000l <6 >, (Ao, ! = 4 &l A+ e @D

|| =m | Idlr}lccllemjm
> 1A@a,6,8 | by S CatdE |77 + &) + (8,6
|o|=m— | |a|'JiL;1"J
where -—;——i—%: | ,--}—I—%: lea,{(z) &€ L"{:.f;&} B () E f.-;{.f‘.};'l. The condition 47! (z)

& L7{82) implies that the eguation in (1) is weakly degenerate.
Remark There is a relation between the growth factors p and o,
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