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1. Introduction

This paper is a continuation of the recent paper [ 1],where the first boundary val-

ue problem

X+ DU@ =F, in @ = (0,T) X (0,1) (1, 1)

A{u}u,lj} = A{x){($,1) = DAY {¢,0) = DA(x) (¢, 1) =0 (1. 2)
u(0,2r) = u,(z) (1. 3)
is considered with

Aly) = j:a{sjds (1. 4)

and a(s) is a nonnegative,smooth function, M= % In particular, the uniqueness was

proved for generalized solutions in the class
_-.E —_— {H;A(‘Hj‘ E‘ I.-'m'[:ﬂ' T' .-H-Q{_Ij:}p AEH} E Lz‘:'@:rj H E LW{'@TJ}

Our interest is in extending the uniqueness result to generalized solutions of (1.1}
— (1. 3) in the sense of the following.

Definition By a generalized solution of the probleme (1. 1) — (1. 3), we mean a func-
tion w€ L*(Qy) with A(u) € L*(Q,) satisfying the following integral equality .

- J Uy () 0,a)dx — JIu %}Mr —|— ﬂﬁ(u]ﬂ‘qﬂtﬁx — ﬂf@ﬁit‘-ﬂh L)

¢

for any & C () with @(¢,0) =p(t,1) = Dm(fr,ﬂ} Dgp(t,1) = qﬂ(T v ) = 0.
The main result is the fﬂIlr:rwmg, Theorem.
Theorem Let uy € L' (1), fE€ L*(Q), lot uy,u, be generalized solutions of the problem
(1.1)— (1. 3). Then
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u, (f,2) = w,{t,2), a’er ' ' gE _

The method used to establish the unigueness result is based on the idea of changing
(1.13,(1. 2) into an ordinary differential equality in L*(I) by a family of operators
T, LA — HX(D (] #(0
which is defined by the two point boundary wvalue problem for ordinary differential

equations
DT+ AMTg) =9, - Q>0 (1. 6)
(T,9)(0) = (Tyg) (1) = D(T,g)(0) = D(T,g)(1) = 0 (1. 7)

2. The Proof of the Theorem

Set w=1u, —uy,v=A{x,) — A(u,). Then by the definition,

—ﬂ dﬁix—l—ﬂﬂ* =0 (2.1

holds for any Q}Egm{@ﬂ‘] Wl.T.h ‘F"l:!'! D:}—dpfﬂ.,l)—ﬂgﬁ{.ﬂ, D]:})@(hl):@(ﬂ" 11}:[}1
and hence,by an approximate process,for any @& H*'(Q,) with
yo(t,0) = pp(t,1) = pDep(t,0) = pDep(t, 1) = pp(T ,z) = 0

where H*'((,) denote the space {u;nc L2 (), ue I () ,%E Q) }),yisa

trace operator.
Now we consider the two point boundary value problem (1. 6)— (1. 7). It is easi-
ly seen that if g& L*(I), then T,g is uniquely determined by g and the following esti-

mates hold,
_AJ- {ngzrﬁ&:,J{HETLQ}E&:,J‘{D"T;LQ)z:ia: = Ig*dx (2. 2)
: T I , I
If g depends also on the variable ¢ and g& L*((.) , then
J.H{Tﬂjﬂdm, ﬂ-{ﬂ*ﬂg)ﬂrmz:, U{-ﬂ*ﬂg}%m: < ﬂgziﬂi.r (2.3)
q r: g R
We also have the following properties for T,
| @pete = (st e, it £,9€ 2 2. 4)
I
In fact,we get from the definition of T,

_L{T;_ﬂydx =70 (D' (Tg) + 2T

DA(T,£) D (Tg)dz - ,:«,J (T ) (T,9) iz
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