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= PhD (2001) - Production Engineering (Numerical Methods
and Statistics) - Optimization area (University of Minho)
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Universidade do Minho

e |dentification
e MPCC
e Filter method

e Ongoing/future work
e The End

= [nterests - nonlinear optimization, numerical methods,
numerical modeling, biomedical optimization, ...
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MPCC - Motivation

Mathematical Program with complementarity constraints

complementarity concept
&
system equilibrium
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MPCC applications

Universidade do Minho

= Engineering problems

e Filter method

oo o contact and structural mechanic
0 obstacle problems
0 elastohydrodynamic lubrification
0 traffic equilibrium

= Economic problems
0 balance between supply and demand
0 Walsarian law of competitive equilibrium
0 games theory - Stackelberg games

= Ecologic problems
0 Quioto protocol
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State of art - our experience, tools

= Interior point methods
= Relaxation approaches
= Penalty techniques

= Regularization schemes

= Nonlinear reformulation
0 electric power market
0 Stackelberg game

= Nonlinear solvers in NEOS server

= Programming in MATLAB language

= Using Optimization toolbox from MATLAB
= |nterface with AMPL modeling language
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Filter method

Tha Lagran Friza for Confinuous

SlAM, was swarded in Boston fo RBogar Retcher (Univarsity of
Dundeel, Svan Layffar (drgonne Mationa! Labaratory), and Phiiopa
Toire {Linivarsity of Namur, Balgium). On hand 1o prasant the orize
was salaction committes chair Michae! Tadd fleftl, who is shown
hiara with Toint fcantarn and Layifer,

Tha three raseamhers wera honored Tor the Toflowing  papers.
"Nonlinear Programming Withouwt & Penalty Funcrion,” by Boger
Fletcher and Svan Layffar (Mathematical Pregramming, 87 (2),
238285, Z002) and "On the Global Comvargance of a Filter-50F
Algarithm,” by Boger Fletchar, Svan Leyffar, and Philippa L. Toint
fS1AR Journal on Optimization, Walume 13 44-59 2002,

"In the develoomant of nonlinaar pmgra"r.-m‘n;r avar tha lasr dac-

ada " acconding 1o tha prize citation, "an n:l-..rrszaﬂdmg nawy idag has
sean e oo arthe fliar, This newy anpro 0 Dalancing

Tagsibiity and opfimaliTy has been guick W kad by othea
researc.':er.:. uring the aﬁmm%wm
ODTHTEz, arithms in such diverse contexts a5 constrained and
unconstrained nonfnaar -:l,clrﬁmfzs-rﬁ:ln s'a.".-fng systams of noniinear equations, and ﬂ'awa!w-;fme optimization. The genarality of tha Fiter ides
aitows its use, Tor examoie, in rust 'Egran and ine saarch methods, a5 wall 45 in active saf and interior paint frameworks.
i =T ST R O s T e J‘l.lu Uiy b !=|ial !.I':-!"J"f LT S B i L] I!' NCRNRTA] W, =|H‘i'lr‘l!.‘il‘ LR i i, | Rl
FOLR To JrOs S5 T gl o TTTs S00 CO0as Sra g8 yeiIad

2 Titar saguential QUadratic progamming (SLE methad i3 propasad in the firstof the two citad papears. Many of tha kay ideas that form tha
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Filter method - our experience, tools

e |dentification

e MPCC

e Ongoing/future work
e The End

filter method in Sequential Quadratic Programming (SQP)
filter method in Inexact Restoration approach (IR)
filter method to solve MPCC

Programming in C language
Interface with AMPL modeling language
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Team, output and future work

Team
= Antonio Manuel Sanches Antunes (PhD student)

= Candida Elisa Pereira da Silva (Master degree)
= Helena Sofia Ferreira Rodrigues (Master degree)
= José Filipe Pedra Meira (MSc student)

Output
= 14 conference presentations, 9 papers

= 2 test problems in web public database
(http://www-unix.mcs.anl.gov/ leyffer/MacMPEC/)

= 1° prize in Poster Competition: 12th
French-German-Spanish Conference on Optimization
(FGS2004) Avignon, France, 20-24 Setembro, 2004.

Future work

= To find MPCC real applications

= To apply MPCC to semi-infinite programming
= To use filter method solving MPCC
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The End

Universidade do Minho

Cwpee M. Teresa T. Monteiro

e Filter method
e Ongoing/future work

email: tm@dps.uminho.pt
Web  http://www.norg.uminho.pt/tm/
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