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A Class of Quasi-linear Parabolic Equations
with Nonlocal Boundary Problem

ZHOU Chang-liang, WANG Yuan-di
(College of Sciences, Shanghai University, Shanghai 200444, China)

Abstract; This paper concerns a class of quasi-linear parabolic and elliptic partial differential equations in
a bounded domain with nonlocal boundary conditions. The equations under consideration are non-degenerate
depending on the property of the diffusion coefficient. By using the upper and lower solutions and monotone
iteration, the aim of the paper is to show existence and uniqueness of solutions for the time-dependent
problem, existence of maximal and minimal steady-state solutions of the elliptic problem, and the
asymptotic behavior of the time-dependent solutions in relation to the steady-state solutions.
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B AR A E BT BCIERA T AL, w < w5 [A

L YE BCT RRE, i LR u, = w, BT e, <

u,= u,. k.
3 fERYETETE

B @, 0, 59K LB (2) A JF 19 b F i, %

FEER uo(x) €S,, @, 0, BARMRF(L) 5 1T
fife. XIHE uo (v) =@ (x) e Sy, MIA(1) BffIC N

w(t,x) BIME wo (w) =@, W, [0 (1) /Y A 3E
w(e,x), WM wy (x) = @ W, W (1) 1 A9
w(t,x). 9| B2 MfEE 1, nl G

i, <u(t,x) <u, <, <u(t,w) < i,

u(t,n) <u(t,x) < u(t,x).

FEE3 uw(r,x) RT o EPPBIGH,  (1,x)
KT o B

W WEEM 6§>0,8 0, <u(8,x),
up(x) = u (5,0) (BN (1) IR u (¢ +8,x). 4K
PEHEE 1 A5, u (t,0) Suw (0 +8,x) i (1,2) K
T o SRR Y.

[FIATUE, @ (¢,0) T ¢ SRR Y. 15HIE.

W E R 3 AT, AETE w (), w (x), 75
limu (¢,6) = u(x), limu (1,0) = u(x).

4 Hlimu (1,2) = u(x) limi (¢,x) =

w(x) Jau(x) =u,u(x)=u J¥r.

WM FEXIR D, WaEX u™ (t,x) = u(t+
£, ,%) ’/ﬁ‘anllifﬂtm =,

Hw ™ (e,0) B9 ORI, uw ™ (t,x) B RLE B
FEWME uo (x) = w (2, 0) )R (1) YA
e, Cu ™ (eyx)  w™ (o)) WT AR B Tl A2 40 (8
A (0,2), 0" (0,x)) = (u(t,,x),w(t,,
x) ) B TE) (3 ) B A

FEE 1 BIE, Al A5 u () 2RI (2) [
HER2 AT, u (x) = u,. XH T u (1,x) < u, <
u<u (o), Wi, Hu(x)<u<i<u(x). i

HEEITS w (x) = u,. [FEERTE, @ (x) = . 9.
THES %u()(x) ES() Hﬂ“,l‘tﬂ%ﬂ(l)ﬂ@ﬁ%{’:ﬂy
w(e,x) A
u,, i, <uy(x) < u,,
limu(t,x) = {
o u, u,<u,(x) < u,

W o, <u,(x) <u, ATHI, w(t,x)<u(t,
) < g, FRHERL 4 W45, lim w(e,x) = w. [A3LA]

E, Y 7 <u,(x) < @, B, A lim u(t,x) = .. {5
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