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Abstract
A restricted parameter identification problem for general variational
inequalities is studied using the so-called asymptotic regularization method. Some
applications , including the evolution dam problem ,are also briefly discussed.

1. Introduction

In [43, Hoffmann and Sprekels discussed an identification problem of general
variational inequalities under a functional analytic framework. The problem they treated
is the following .

Let H, X be two Hilbert spaces, V be a separable and reflexive Banach space
with dual " and X, be another Banach space, such that the embeddings V A e
are dense and continuous and X, is a dense subspace of X . The dual pairing between
elements of ¥* and V is denoted by ¢ » , = ) .The inner product in X is denoted by
s+, «3.Let ¢V be nonempty, closed and convex. Then, the identification problem
is as follows;

Problem (F) .Given " € D(8) | € and y* €V~ , find a* € X , with (
a®,u*) & D{As) , such that there exists a w" &€ &§(u") which satisfies the variational
inequality

lw® A (a*) FAfa , u")—Froo—u*rFFQ@)—¥@ ) =0, VYeEl
(1+1)
where, & , A,,A:, ¥ are some given operators which will be defined in the next section
(or see [471).

The main purpose of this paper is to discuss a similar problem with the restriction
a* € X replaced by a* & K for some nonempty, closed and convex subset K of X,.1In
many physical problems, the parameters we want Lo find should belong to some specific
convex and closed set. The method we use is a combination of those used in Ei)5 =042
and [6].

2. Solution to Finite Dimensional Problems.
let H,X,V,V*,X: be the same as in section 1. The norms of these spaces are
denoted by ||*||j=.r.1E'Hx_-.||'|1p'.-fl|'|r*' and ”'”J-f.:.1I
respectively. Let ¢ (¥ be nonempty, convex and closed. Let K X, be nonempty,
convex and closed in X . we consider the following restricted parameter identification

problerm ;
Problem ()., Given u* € D(S) [ C,f" € V" find a* & K ,such that there
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{Tn(ﬂi U,y (E: Hﬁ}} = {%H_E‘"Al(ﬂ) +.r‘l:(ﬂ! ﬂ)p E} + [%1 &:|

—'{Aj‘:-l:i}, ‘H:’—' {ﬂz(&-p u)-'. H_‘u'} (2" lu)
Gala, ) = — {—-;‘m—l—_f' . UY == F(u) — [1—", a:|
-+ {‘dl{ﬂ}i u*) (:2 « 11)
Foruwe V* TV we set
(€O, w), Ca, u)} = {w, u}, ¥ (g, u) €B (2+12)
Thus, the ¢ =+ 1) -th step of Problem (P.) is equivalent to solve the following

problem
Problem ( 7T.) .Find (a,u) € @ , with u € D(8) , such that there exists w &
S{u) ,satisfying
{(D? w) + Tala, ul, (E, E) — (&, u)} +§':E£t ﬁ} _Q:{ﬂt ﬂ}EDh
Y (a4, u) €EQ (213>
Theorem 2. 1. Suppose that (Al) — (A7) hold and =0 is given. Then, there exists h,
0 ,such that for any & € (0,hky) ,Problem ( P, ) has a solution {(Bepta) Jusg s
Proof. It suffices to prove that for any =1 , Problem (T.) has a solution. To
this end, like the proof of Theorem 2. 1 of 47, we need to check several things.
First of all,since g, is convex and continuous on B ,we have
D{3g.,) =B (2« 14)
Let us define Q;B—2"" by @Ca,u)= {0} X 8(u) .Then, @ is maximal
monotone. By (A1) and (AB6) and the definition of & ,we have

(Py (o) 8") € int(D(@ NG (2 +158)
By (2.14),we have
int(D(Q)) N D(3g) #= D (2 « 16)
and
@ NintD(Q +3g.) =G intD(Q) %= & (2 +17)
Also,the-same argument as in (4], we have
Ei(g.—l—]fu)=3§.+3}fa {2 b 13}
where
Xitud—a i (2+19)

-+ oo & G°
MNow, it remains to check T, is continuous, bounded , coercive and pseudomonotone.
Since dim Wy ,dim Vy <Zco,we can assume that there exist a, § > 0 ,such that

lall x,<ellallx,», Va&€Wu (2 - 20)
”“”Pﬂ.ﬁ”””ﬂf YueeVy (2« 21)
It is easy to show that for any (a,u),(d,4) € B

| 7oy 9 =Gy > | e < (5 +ap I Al IG 1<) Hu—ill
+ (8| A +ap?| Azl [ || 22 llﬂ'_ﬁ?”.x}i
+{call Al +aprll Al Clu—w lat llulad

clu—illattla—idlxf 2 - 22)

which gives the continuity and houndedness of T.. For the coercivity, let us take (a,u)

Eq, ;
{To(a, u), (a, u)} = {%u -+ Aila) 4 A:(a, ud), vl -!—% el %
— {ACa), uy — {ACa, u), x— 4"}
=L lullht el it dua, ), un)
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