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T hoinas I. Seidman I)TLO QUAL'I't ~X~~ 3 J'f
Mu1ch1 of tile Work here has been comnputatlionally oriented, focning (Itl g

v.-riety of problem,. involving a va rying region whosc boundary is to be (leier-
mined (i.e., free boundary problems and shape optimization). The! comnpit.
tatiouial approaches have included usc of boundary tracking with renieshing,
applying an auxiliary function onl a fixed grid, and reformulation as a botind-
aty element method (BEM).

Collaboration has continued with a group at Universit.6 de Paris-Sud (or-
say) onl theoretical and computational approaches to a problem of tracking
thle evolution of a solid/liquid interface at which one has accrertion or dirvtolu-
t-iol1 of a, sibe-tanice dissolvvcd anid diffusing (posibly with chemiical reactions)
inl the 1lqliid phase. 110 011 ixtd mnil -idaptive inesh i agorithms have born lc-

vrloprd and are 1(, be linpleitirti1l'l for cormparrative study* . Of ittrest ivr

thc compmutation~al tchnique itscl f, thec average interfacial velocity, and thec
stability or the shape.

A miodri 1 robicin for stru itom- ra"pti niizatif'ii is being sitijolily with
C. Schwab. After dcrivation nf 11,- ariation f"r the- rtle'vaiI. (1flti 1r,11.1 ;' n
ht'iridtary itiegril. tis- is lwutig t.1u'piil l1IuI,;,IIV I rvlfi vill DEM. For 1 l1e
511:,plest. Ca." (4111 *v an a rva c, iti dr~i ) tHi -xnct sili n sk n' 'wi. The

nIethod hias 134ore n nijrtnrv i fr th 1 ,1 viid rnis;irhl fi tick the ,ptlim iiin ht
ror rat her geniital initial shar., T- wr i iiterr.d ing di tlicidltirs wrise r, 'r w hirh
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,ttvc'sIigaftion con linnes: (i) scillce tile coinpli tatinal hon nclvry Is irlcviilahly
polyhedrl, 011(- twist trinat coriicr singudariics and tlls~ has pr(-vcrl siirj)is-
ingiy tricky in practicc, (ii) maintaining accuracy can be expected to reluirc
occasional retncshing and so altetation of the dimensionality 4i the outter
optimization problem. The latter question also occurs in considcratioin of a
coordinated approach to rcfincmnrt of discrctization and optitilzat-iot, flow
mider analysis.

Other nctivity incuders work on: (i) switrhing systemns, (ii) ill-po~se'd prob.
letyi, (iii) rollaboration with S. Aninnn on a prnhlrJm "r T1d1iner ir~I
ticity (longitudlinal motions or a rod), and Initiation of collaboration with
S. JLcnilirt on biorcrncdiatiori. Activity in (i) includes a III.]) degree' for
W. Szczcchla, cxtension of rcsults by Filippov, Utkin, &tc., oit sliding rnodcs
arising in hybrid (variable modc) systems, ancd colaboration with M.A. lKras,
nos,Hl'sl onl rxisftetice of j1 ,erindlc soittitis of ffnrced systeins. Work 61 (iii)

hi tow led to0 nl jprrf that n ee'rI.nin inerqulity constraint nn t.hei rotst-itit.
L~ive re'InIP-tv Im l in' the- j''' r51hl I i l Itf- te' cf'tprCA%1011l . s-'t.'illY, work

in (iv) has resulted in ark interestig formulation of a bioremnediattioi problem
ilivolving ODEs with cli-coitttoi right haitd sidec, as in (i); the optimnal con-
trol problem is now under consideration, as is the extension to a Distributed
Parameter problem involving flow of ground water and a free bo't rdary prob-
lent.

Marc Teboulle

Within the general framc-work of the proposal, work on nonlinear opti-
Inization bas bocn primarily In the areas of: (i) dual-boned ntcthods. nnd
d1ccoinpos-ition, (ii) regularization and apptoxiinatioii technuique's, (iii) tions-
pu"Ooth cjipthization, and (Iv) nlg''ritin dcvelopincit ror larg-c-ite , ' PtitutPa.
tion. These mrcthods arc applicabkc to a. wide range of important applicAtions

including, e.g., optimal shape design, structural optimization, Rnd image re-
cownstriction. Since the highi dlincrlsioiialif-Y of thresr prolleirls poses s.,vcre'
computational challenges, work ha focuscrd on dual-based and atugnueiuicrl
Liagrangian rrethiods takitig aivzutge of aillr'pri tritdiire to litrinit
natural decompositions for Which parallel iferative mcthtods can I,,! utilized
C-irecti vely.
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iiI particular, th Is mecthodology hias been a pplied to problems of stiict I[ral
optimization and image reconstruction. Initial analysis anld suppc~rting trech-
nical inaterial arc clcscribed ill '. s.rqiilccc or papers, pnrtlv in r(rdlahorafioll
with a doctora[ student G. Chicn and with A. lusem. Rtelated work onl approx.
irnnqin of a chis of opitimizniti prohlemns and -applic~ntioli 4 optimiitiou1 11

methos toproblcins of robust stabilization has. beenT in collaboration with
.1. Kogal anid W10h I. Wijda.

Papers by Teboulle and by Chlin and Teboulle Introduce thle ]basic theory
arid convcrgence analysis for consf nmcfivig a genecral nwcrs fi~mite

l~agrangiaits. nihe approach is giving rise to new inutiplict methods which
appear to have many attractivc characteristic properties and which are 'tse-
rul for decomposition; tit particlar, thecst are as diffci-rtiable -,s the data
prmiits, opening t-he 1o~sIblility or applying --ccond-order miethiods after de-
composi tixon to smaller prolems.

A byproduct is a way to genecrate highly parallclizahle metliods for so-
lution of discrete-time detcrminigtic control problem.-. Some rescirmblince
to recent work of Rockcfellar suggests the po-.sibility vf extension to lincar-
quadratic problems arising lin multistage stochastic programns. etc. Initji
rresults will tipprar in a. pAprr with1 Ghicti. n,1% nppro.-w si,''nld hr particit-
larly useful for structural optimnization lprobkmis which, as typically ocrurs,
have a large. but. tractable inncr probkrrit and a -mnll1r but difficullt.(nn.
1110thi) ountcr problem.

Anothcr application is to nn optimization formuiltion of imiage reCont-
struction. lIn a paper by Teboulle, a conivex tegularizationt process for litiear
inverse problems is treatcd via 4itality methods. An iterative methiod for a-

)jccw fc im in j, rc-,,strtim. ii riii nois y proijvction wnI1s sI ucIul witl1 111g,-111
vising t regimlariz.ation of the or)bjrtvc functional, rnlr'rcing smr"4lmnessC' to
imnprove thr quality of the iiniagc%


