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MS20/SI. Louis G

Control Applications to Finance
Because of the successes in the marketplace of
the Black-Scholes option pricing methodology
and mean-variance analysis, Brownian-motion-
driven models of financial markets have become
widely accepted both in academia and in prac-
tice. Some important practical questions can be
formulated as problems in stochastic control, for
example, how to hedge a position so as to
minimize exposure to risk, and how to manage a
portfolio so as to meet some investment objec-
tive. The speakers will discuss some of these
control problems, their solutions and whatwe can
learn from their solutions.
Organizer: Steven E. Shreve,
Carnegie Mellon University

8:00 Dynamic Consumption-Portfolio
Choice and Asset Pricing with Non-
Price-Taking Agents
Suleyman Basak, The Wharton School,
University of Pennsylvania

8:30 Nontrivial Option Hedging with
Transaction Costs is Impossible
H. Mete Soner and Steven E. Shreve,
Carnegie Mellon University; and jaksa
Cuitanic, Columbia University

9:00 Universal Bounds for Option Prices
with Transaction Costs
Tbaleia Zaripbopoulou, University of
Wisconsin, Madison; and George M.
Constantinides, University of Chicago

MS21/SI. Louis A

Aerospace Applications
of Control Theory
Flight control system affordability has become the
primary focus within the aerospace industry. This
is of Significant concern because of the trends
toward multiple control effectors, more stringent
performance requirements, and expanded flight
envelopes all increase the time and costs to
develop flight control systems. Developing new
processes for designing, analyzing, simulating,
and generating flight software are required to
streamline the development cycle and reduce
costs. Multivariable control theory, combined
with automated code generation, offers the po-
tential to Significantly improve performance and
reduce control system design time. The papers in
this minisymposium address affordable flight
control system design in four Significantly differ-
ent aerospace applications: the DC-X Single Stage
To Orbit demonstrator, prototype fighter aircraft,
high Angle of Attach agile missiles, and ejection
seats.
Organizer: Kevin A. Wise,
McDonnell Douglas Aerospace - East

8:00 RAPIDS Flight Control System
Design for the DC-X
Ed Rei! and D. Nowlan, McDonnell
Douglas Aerospace - West

8:30 Affordable Control System Design
for Prototype Fighter Aircraft
Larry E. Williams, Kevin A. Wise, Joseph
S. Brinker, and James E. Buckley,
McDonnell Douglas Aerospace - East

CONFERENCE PROGRAM

8:00-10:00
Concurrent Sessions

9:00 Agile Missile Control System Design
Using Variable Structure Control
Rowena Eberhardt and Kevin A. Wise,
McDonnell Douglas Aerospace - East

9:30 Ejection Seat Flight Control System
Design Using Linear Quadratic
Optimal Control
John Ritland, Mike Sharp, Joseph S.
Brinker, and Kevin A. Wise, McDonnell
Douglas Aerospace - East

CP7/Directors Row 25
Control and Identification
of Distributed Parameter Systems I
Chair: Mary Ann Horn, University of

Minnesota, Minneapolis

8:00 Controlofa R~acti - n
Problm<

r:Wi\> \~ sitat Erlangen-
l)'NiJr'hfJerg, Germany

8:20 Some Properties of Composed
Identification-and-Control Maps
Giovanni F. Cro"'Sta,'Universita degli
Studi di Milano, Italy

8:40 Optimality ConditiO~f~hlet
Boundary C tr PIdti~~~f"
Parabo·t!"rll:otv
Jilaws zzi, Universita di Pisa, Italy;

aria Elisabetta Tessitg,;e,
Universita di Roma '

9:00

~ ong: u':versity of North Carolina,
~arlotte
9:20 Control of Quantum Systems

Katherine Kime, Case Western Reserve
University

9:40 Computational Sensitivity Analysis
for Parametric Control Problems
Helmut Maurer, Universitat Muenster,
Germany

CP8IDireclors Row 43
Optimal Control and Optimization I
Chair: U. Ledzewicz, Southern Illinois

University, Edwardsville
8:00 Differences in the Second Order

Necessary Conditions in Two
Approaches to the Optimal Control
Problem with Uncertain Data
Vladimir A. Pertsel, Weizmann Institute
of Science, Israel

8:20 New Algorithms for Unconstrained
Optimization Problems
Bean San Goh, University of Western
Australia, Australia

8:40 Local Equivalence of Time-Optimal
Control Problems to the Power
Markov Moment Min-Problem
Grigoriy M. Sklyar, Kharkov State
University, Ukraine

9:00 Maximum Principle for Some
Optimal Control Problems with
State-Dependent Control Constraints
Maria do Rosario de Pinho,
Universidade do Porto, Portugal

9:20 Nontrivial Optimality Conditions in
Abnormal Optimal Control
Problems
U. Ledzewicz, Southern Illinois
University, Edwardsville; and Heinz
Schattler, Washington University

9:40 An Algorithm for Time-Optimal
Control of Two-Link Manipulator
W. Szyszkowski and R. Fotouhi-C.,
University of Saskatchewan, Canada

CP9/Direclors Row 26

Adaptive Control
Chair: A.S. Poznyak, CINVESTAV-IPN, Mexico
8:00 Adaptive Control of Plants with

Jumping Parameters
Warren O. Dennis and Gang Tao,
University of Virginia

8:20 Information Inequalities in Adaptive
Stochastic Control
A.S. Poznyak and Roberto Salas Zuniga,
CINVESTAV-IPN, Mexico

8:40 A New Robust Self-tuning Controller
Wanlin Wang and Cheng Shao,
Northeastern University, People's
Republic of China

9:00 Adaptive Control and Nonlinear
Dynamics
Ernest Barany and Richard Colbaugh,
New Mexico State University

9:20 On Self-Tuning of Continuous-Time
Stochastic Adaptive Control
Karim Nassiri-Toussi and Wei Ren,
University of California, Berkeley

9:40 Check of Persistent Excitation
Conditions for Adaptive Control
Systems
S.D. Zemlyakov, V. Yu. Rutkovsky and
A.V. Silaev, Institute of Control
Sciences, Russia
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Name Session No. Time Page Name Session No. Time Page Name Session No. Time Page
-- -

A E Kohn, WI. CP21 Sat 3:30 22
Abbad, M. MS31 Sat 9:30 18 Eberhardt, R. MS21 Fri 9:00 10 Kokotovic, P. MS37 Sat 4:00 21
Agrachev, A.A. MS35 Sat 9:00 19 EI Ghaoui, L. MS25 Fri 5:30 12 Komornik, V. MS2 Thu 10:30 4
Aliyu, 0.0. CP22 Sat 4:50 22 EI-Kholy, E.E. PS Fri 3:30 14 Koplon, R. CN Thu 4:50 8
Altman, E. MS31 Sat 8:30 18 EI-Kholy, E.E. CP22 Sat 3:50 22 Kravaris, C. MS28 Fri 4:30 13
Antsaklis, P. MS40 Sat 3:30 22 EI-Kholy, E.E. CP22 Sat 4:10 22 Krener, A.J. MS26 Fri 5:00 12
Apkarian, 1'. CI'6 Thu 3:30 8 Elnagar, G.N. CPI7 Sat 8:40 19 Krishnaprasad, I'.S. MS8 Thu 4:30 6
Arena, P. CPU Fri 4:30 13 Krivulin, N.K. C1'23 Sat 5:10 22
Arian, E. CP15 Fri 4:30 14 F Krogh, B. MS40 Sat 4:30 22
Arnold, M. MS7 Thu 12:00 5 Fabian, M. CP23 Sat 3:50 22 Kuiper, Re.R. CP4 Thu 3:50 8
Arrstein, Z. MSI0 Thu 3:30 7 Fabiano, R. MS36 Sat 5:30 21 Kumar, P.R. MS4 Thu 10:30 5
Avalos. G. MS16 Fri 9:30 9 Fakhroo, F. CP18 Sat 9:00 19 Kumar,P.R MS39 Sat 5:00 22
Avramov, K.V. CPS TIm 3:30 8 Farid, M. CP17 Sat 8:00 19 Kung, H.T. IP2 Thu 9:00 4

Fatehi, A. CP21 Sat 4:10 22 Kunish, K. MS9 Thu 3:30 6
B Feron, E.M. MS19 Fri 9:30 9 Kushner, H. MS4 Thu 11:30 5
Baglio, S. CP5 Thu 4:50 8 Feron, E.M. CP20 Sat 8:40 20 Kushner, H. MSll Thu 3:30 7
Baglio, S. CI'13 Fri 4:50 13 Fleming, W. H. MS26 Fri 4:00 12 Kushner, H. MS39 Sat 3:30 21
Baillieul, J. MS8 Thu 3:30 6 Filess, M. MS22 Fri 4:00 12 Kuz'min, M.V. CPS Thu 5:10 8
Balakrishnan, V. MS25 Fri 4:30 12 Florchinger, P. CPl Thu 11:50 5 Kyle, A.M.J. CP14 Fri 3:50 13
Ball,).A. MS26 Fri 3:30 12 Fotouhi-C, R. CP8 Fri 9:40 10
Banks, H.T. MS5 Thu 10:30 5 Fradkov, A.L. CPS TIm 5:30 8 L
Barabanov, N.E. CPI0 Fri 9:40 11 Fradkov, A.L. CP20 Fri 9:20 20 Lafferriere, G. MS37 Sat 5:00 21
Barany, E. CP9 Fri 9:00 10 Frankowska, H. MS38 Sat 5:00 21 Lamnabhi-Lagarrigue MS35 Sat 9:30 19
Barbu, V. MSI6 Fri 8:00 9 Fu, M. CPI0 Fri 9:00 11 Lasiecka, I.M. MS30 Sat 9:00 18
Barron, E.N. CPI2 Fri 3:50 13 Fu, M. CP14 Fri 4:30 13 Lasserre, ).B. MS13 Thu 5:00 7
Basak, S. MS20 Fri 8:00 10 Ledzewicz, U. CP8 Fri 9:20 10
Bensoussan, A. 11'4 Fri 10:30 11 G Lee, H-C. MS12 Thu 5:00 7
Bielecki, T. MS31 Sat 8:00 18 Gaitsgory, V. MSI0 Thu 5:30 7 Lehman, B. MS15 Fri 8:00 9
Birge,). Ms6 Thu 11:00 5 Gardiner, J. MS7 Thu 11:30 5 Lenhart, S. MS2 Thu 12:00 4
Bloch, A.M. MSI Thu 10:30 4 Gerencser, L MS18 Fri 9:00 9 Lenz, K.E. cp6 Thu 3:50 8
Boukas, E.K. CP2 Thu 10:30 6 Germani, A. CP15 Fri 4:50 14 Leugering, G. MS2 Thu 11:30 4
Boukas, E.K. CPI0 Fri 8:00 11 Ghosh, B.K. MS3 Thu 10:30 4 Le Vel', G. CP13 Fri 4:10 13
Boyd, S.P. IPS Fri 11:30 11 Goh, B.S. CP8 Fri 8:20 10 Leyva-Ramos, J. CPl1 Fri 8:20 11
Braatz, R.D. CI'22 Sat 3:30 22 Gob, B.S. CP12 Fri 4:10 13 Lin, W. CP2 Thu 10:50 6
Bradley, M. CpI6 Fri PM 14 Golafsbani, A.R. CP22 Sat 4:30 22 Lin, Z. cp6 Thu 4:10 8
Brenan, K.E. MS17 Fri 8:30 9 Gozzi, F. CP7 Fri 8:40 10 Liu, W. MS37 Sat 3:30 21
Brewer, D.W. PS Fri 3:30 14 Grammel, G. MSI0 Thu 4:30 7 Liu, Z. MS36 Sat 4:30 21
Brinker, ].S. MS21 Fri 8:30 10 Grant, M.e. MS19 Fri 8:30 9 Lodwick, W.A. CP17 Sat 9:00 19
Brockett, R.W. IPI Thu 8:00 4 Gunzburger, M.D. MS5 TIm 11:00 5 Loucks, E.P. Crg Thu 4:30 8
Burdick, J. MS8 Thu 4:00 6 Gunzburger, M.D. MS12 Thu 3:30 7 Luk'yanov, A.G. CP2 Thu 11:50 6
Burkhart, R.H. CP15 Fri 3:50 13 Luzeaux, D. CP21 Sat 3:50 22
Bums,J.A. 11'7 Sat 10:30 20 n Ly, H.V. CP16 Fri 5:10 14
Butts, K.R. MS40 Sat 5:00 22 Hager, W. MS24 Fri 3:30 12

Hansen, S. CP16 Fri 4:30 14 M
C Hanson, P. MSll Thu 4:00 7 Marcus, S. MS27 Fri 4:30 13
Cannarsa, P. MS9 Tim 5:00 6 Hanson, F. MS14 Thur 5:30 7 Marsden, J.E. MS15 Fri 8:30 9
Carlson, D.A. CI'3 Thu 10:30 6 Hara, S. MS19 Fri 9:00 9 Martin, e.F. MS3 TIm 12:00 4
Cawood, M.E. CP15 Fri 5:10 14 Haurie, A. MS31 Sat 9:00 18 Martins, L.F. MS4 Thu 12:00 5
Cebuhar, WI.A. CPI0 Fri 8:40 11 Haussrnann, U. MS27 Pri 5:00 13 Martins, L.F. MSII Thu 4:30 7
Chang,D-W. CP14 Fri 4:50 13 Heinkenschloss, M. MS5 Thu 12:00 5 Maurer, H. CP7 Fri 9:40 10
Charalambous, CD. CP23 Sat 4:10 22 Heinricher, A.e. CP23 Sat 3:30 22 MCasey, M. MS33 Sat 8:30 18
Chen, D. CP19 Sat 9:20 20 Henzinger, TA. Ms40 Sat 4:00 22 McClamroch, N.H. MS8 Thu 5:00 6
Chen, H-F. MS39 Sat 4:00 21 Hennes, H. MS37 Sat 4:30 21 McEneaney, W.M. MS26 Fri 5:30 12
Chen, X. CP2 Thu 11:10 6 Hetti, e. MS14 Tbu 3:30 7 McMillan, C. MS23 Fri 4:00 12
Colbaugh, R. PS Fri 3:30 14 Ho, D. MS14 Thu 5:00 7 Meerkov, S. M513 Thu 3:30 7
Coller, B.D. CPS Thu 3:50 8 Holmes, 1'. 11'3 Thu 2:00 6 Megretski, A. MS25 Fri 4:00 12
Colmenares, W.R CP12 Fri 3:30 13 Holohan, A.M. cp6 Thu 4:30 8 Meyn, S.I'. CPl Thu 12:10 5
Coriess, M. MSI0 Tbu 4:00 7 Holohan, A.M. PS Fri 3:30 14 Meystel, A.M. MS32 Sat 8:00 18
Correa, G.O. PS Fri 3:30 14 Horn, M.A. CP16 Pri 4:50 14 Mikhailov, SA CP22 Sat 5:10 22
Crosta, G.l'. CP7 Fri 8:20 10 Miller, R. MS36 Sat 3:30 21
Crouch, P.E. MS1 Thu 11:00 4 J Miminis, G. M514 Thu 4:30 7
Crouch, p.E. MS35 Sat 8:00 19 jacewicz, E. CPI7 Sat 8:20 19 Misra, P. MS14 Thu 4:00 7
Cvitanic, J. MS20 Fri 8:30 10 Jankowski, K.p. MS17 Pri 9:30 9 Montgomery, R. MSI Thu 11:30 4

Jurdjevich, V. MS22 Fri 4:30 12 Motteiet, S. MS23 Fri 5:00 12
D Mordukhovicb, B. MS24 Fri 4:00 12
Daoutidis, P. MS28 Fri 5:00 13 K Murray, R. MS15 Fri 9:00 9
Datta, B.N. MS7 Thu 10:30 5 Kang, S. CP16 Fri 4:10 14
Datta, K. MS14 Thu 6:00 7 Kang, W. CP5 Thu 4:30 8 N
de Malancon, G. MS35 Sat 8:30 19 Kano, H. CpI0 Fri 8:20 11 Nassiri-Toussi, K. CP9 Fri 9:20 10
Demetriou, M.A. MS29 Sat 9:30 18 Kantor, J.C. MS28 Fri 4:00 13 Neirtaanrnaki, P. PS Fri 3:30 14
Dennis, W.O. CP9 Pri 8:00 10 Kawski, M. MS35 Sat 10:00 19 Nerode, A. MS34 Sat 8:00 19
de Pinho, M.R. CP8 Fri 9:00 10 Khapalov, A.Y. Cp18 Sat 8:40 19 Nikoukhah, R. MS17 Fri 9:00 9
Dontchev, A. MS30 Sat 8:00 18 Kime, K. CP7 Fri 9:20 10
Drakunov, S.V. MS22 Fri '3:30 12 IGng, B.B. MS36 Sat 4:00 21
Drakunov, S.V. MS32 Sat 9:30 18 Kitsul, 1'.1. CP23 Sat 4:50 22
Duncan, T MS18 Fri 8:30 9 Kobn, W. MS34 Sat 8:30 19
Duncan, T MS39 Sat 4:30 22
Dunn, J. MS30 Sat 8:30 18 CP = Contributed Presentation
Dupuis, P.G. MS4 Thu 11:00 5 IP = Invited Presentation
Dupuis, p.G. MSll Thu 5:00 7 MS = Minisymposia

PS = Poster Presentation
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Speaker Index

Name Session No. Time Page Name Session No. Time Page

--
0 T Ten Lectures
Obali, H. CP23 Sat 4:30 22 Takahashi, S. CP20 Sat 8:20 20 on WaveletsOloomi, H.M. CPll Fri 8:00 11 Tanner, G.L. CP12 Fri 4:30 13
Overton, M.L. MS19 Fri 8:00 9 Tamg, ].]. CP14 Fri 4:10 13

Tataru, D. CP16 Fri 3:30 14 Ingrid Daubechiesp Tataru, D. MS16 Fri 9:00 9
Pait, F.M. PS Fri 3:30 14 Tchernychev, A. CP10 Fri 9:20 11
Pan, Z. MS10 Thu 5:00 7 Ternam, R. MS9 Thu 4:00 6 CBMS-NSF Regional Conference
Pandolfi, L. MS23 Fri 3:30 12 Tiba, D. CP15 Fri 4:10 13 Series in Applied Mathematics 61
Patel, R.V. MS7 Thu 11:00 5 Tits, A.L. MS25 Fri 5:00 12
Paulsen, W.H. CP18 Sat 8:00 19 Tokarzewski, ]. CP4 Thu 5:10 8
Perkins, ]. MS13 Thu 4:00 7 Tran, H.T. MS3 Thu 11:30 4 .. rhis is a clearly written introduction to the

Pertsel, V.A. CP8 Fri 8:00 10 Tsui, C-c. CPll Fri 8:40 11 mathematics of wavelets that provides solid

Pierre, C.B. CP14 Fri 3:30 13 Tucsnak, M. CP1S Sat 8:20 19 background material on most of the major aspects

Pohjolainen, S. CP18 Sat 9:20 19 Turi, ]. CP3 Tim 10:50 6 of the current theory. Especially appealing is the

Polak, E. MS30 Sat 10:00 18 (VL !oJt-,. 'Py\.~ - (]C:PA+k-:C= way in which the relationships between wavelets

Poznyak, A.S. CP9 Fri 8:20 10 U and other areas are pointed out .... I feel certain

Prikarpatsky, A.K. CP13 Fri 5:10 13 Utkin,V.A. CP14 Fn 510 13'= U. ,X that this will be the major introductory text on
wavelets for some time to come. It will definitely

R V be a welcome addition to the library of anyone

Rabah, R CP4 Thu 3:30 8 Valyi, l. MS18 Fri 9:30 9 interested in learning the basics of wavelets."

Rakowski, M. CP6 Thu 4:50 8 Vandenberghe, L. CPl7 Sat 9:20 19 - Christopher Heil, SlAM Review, Vol. 35,

Ramakrishna, V. CP5 Thu 4:10 8 Van Vleck, F. MS33 Sat 8:00 18 No.4, December 1993.

Rantzer, A. MS25 Fri 3:30 12 Verriest, E.!. CP1 Thu 11:30 5
Ravindran, S.S. MS12 Thu 4:00 7 Vigodner, A. CP13 Fri 3:30 13 "The book by Daubechies, who is one of the main

Rawlings, ].B. MS28 Fri 3:30 13 Vinter, R,B. MS38 Sal 4:30 21 developers of the (wavelet) theory, is the result of

Reil, E. MS21 Fri 8:00 10 Vogelius, M. IP9 Sat 2:00 21 an intensive short course. The presentation is

Riedel, K.S. CP12 Fri 4:50 13 completely engrossing; it is like reading a good,

Rishel, R MS27 Fri 4:00 13 W thick Russian novel. Daubechies has a real knack

Ritland, ]. MS21 Fri 9:30 10 Wang, P.K.C. CP19 Sat 8:00 19 for making the material appealing and lively, and

Rockafellar, R.T. MS38 Sat 3:30 21 Wang, W. CP9 Fri 8:40 10 there is a definite 'slowing down for details' at the

Rodman, L. MS23 Fri 4:30 12 Wang, X.A. CP4 Thu 4:10 8 points that require further elucidation .... This

Rogers, E. PS Fri 3:30 14 Wang, Y. MS29 Sat 8:00 18 book can be used for many different purposes,

Rouchon, P. MS17 Fri s.oo 9 Weber, W. MS33 Sat 9:00 18 from individual reading to graduate-level course-

Rouchon, P. MS22 Fri 4:00 12 Wu,C-H. CP12 Fri 5:10 13 work, and it will likely become a classic."

Runggaldier, W.]. MS27 Fri 5:30 13 - F. Alberto Grunbaum, SCience,

Russell, D. MS9 Thu 4:30 6 y August 7, 1992,
Rust,]. CP15 Fri 3:30 13 Yamane, Y. CPl1 Fri 9:00 11
Rutkovsky, V.Y. PS Fri 3:30 14 Yan, Y. MS12 Thu 4:30 7 Contents

Yaz, E.E. CPI Thu 10:50 5 Introduction; Preliminaries and Notation; The
S Yu, ]. CP20 Sat 9:00 20
Sachs, E.W. MS5 Thu Il:30 5 Yu, W. PS Fri 3:30 14 What, Why, and How of Wavelets; The

Sastry, S. MS15 Fri 9:30 9 Continuous Wavelet Transform; Discrete

Savastyuk, S.V. CP1 Thu Il:I0 5 Z Wavelet Transforms: Frames; Time-Frequency
Schovanec, L. MS3 Thu 11:00 4 Zane, O. PS Fri 3:30 14 Density and Orthonormal Bases; Orthonormal
Schovanec, 1. CP13 Fri 3:50 13 Zariphopoulou, T. MS20 Fri 9:00 10 Bases of Wavelets and Multiresolutional
Seidman, T. MS2 Thu 11:00 4 ZemJyakov, S.D. CP9 Fri 9:40 10 Analysis; Orthonormal Bases of Compactly
Seidman, T. Ms6 Thu 12:00 5 Zhang, B. MS16 Fri 8:30 9 Supported Wavelets; More About the Regularity
Sethi, S. Ms6 Thu 10:30 5 Zhang,J. MS33 Sat 9:30 IS
Sera, D. MS22 Fri 5:00 12 Zhang, Q. MS6 Thu 11:30 5

of Compactly Supported Wavelets; Symmetry

Seube, N. MS38 Sat 4:00 21 Zhou,]. MS30 Sat 9:30 IS for Compactly Supported Wavelet Bases;

Shahruz, S.M. CP19 Sat S:40 19 Zhou, X. MS13 Thu 4:30 7 Characterization of Functional Spaces by Means

Shoshitaishvili, A. CPll Fri 9:20 11 Zhou, X.Y. CP1 TIm 10:30 5 of Wavelets; Generalizations and Tricks for
Shiessel, Y.B. MS32 Sat 9:00 18 Zubov, s.v. CP20 Sat 8:00 20 Orthonormal \V'avelet Bases; References;
Shtessel, Y.B. CP19 Sat 8:20 19 Indexes.
Shressel, Y.B. CP19 Sat 9:40 20
Shujaee, K. CP3 Thu 11:10 6 1992 I xix + 357 pages I Soft I ISBN 0-S9871-274-2
Sidaoui, H. CP21 Sat 4:30 22 List $39.75 I SIAM/CBMS Member $31.80
Siljak, D.o. MS32 Sat 8:30 18 Order Code CB61
Siprna, H. MS34 Sat 9:00 19 Q If you would like
Sira-Rarnirez, H. CP19 Sat 9:00 19 11 additional information
Sklyar, G.M. CPS Fri s:4o 10 SJ.a.JTL® about SlAM publications,
Smith, C.A. MS29 Sat S:30 18 access gopher.siam.erg or

Smith, RC. MS29 Sat 9:00 18 contact SlAM's Customer

Saner, H.M. IP6 Fri 2:00 11
Seruice Department.

Song, H. CP7 Fri 9:00 10 TO ORDER
Sontag, E.D. IPS Sat 11:30 20 Use your credit card (A:.\1EX, Me, and VISA):

Saravia, P. MS26 Fri 4:30 12 Call toll-free in the USA: 800-447-SIAM

Spall, J,C, MS18 Fri 8:00 9 OULSide the USA call: 215-382-9800

Staib, T. CP7 Fri 8:00 10
Fax: 215-386-7999/ E-mail: servlceesmm.org

Stepan, G. CP3 Thu 11:30 6 Or scnd check or money order to:

Srettner, L. MS27 Fri 3:30 13
SlM>,!, Dept. BKCP95, P. O. Box 7260, Philadelphia, PA 19101·

Suarez, R CP2 Thu 11:30 6
7260.

Suarez, R. CP6 Thu 5:10 8
Payrnerns may be made by wire tr-ansfer to Sl.Al\.l's bank:

Sun, M. CP17 Sat 9:40 19
PNC Bank, 3535 Market Street, Philadelphia, PA 19104

Sussmann, H.]. MSI Thu 12:00 4
ABA Routing #:031000053 / Accou nt Name:$ociety for Industrial

Sussmann, H.]. MS24 Fri 4:30 12
and Applied Mathematics / ACCOl,mt~: 8550970454

Szajowski, K. PS Fri 3:30 14 CP = Contributed Presentation
ShJpplng and Handling
USA: Add $2.75 for the first book and $.50 for each additional

IP = Invited Presentation book. Canada: Add 54.50 for the first book and S1.50 for each
MS = Minisymposia additional book. Outside USA/Canada: Add $4.50 per book.

Af{ overseas delivery is by airmail.
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Ed Reil and D. Nowlan
McDonnell Douglas Aerospace - West
Location A3, MS 13-3
Huntington Beach, CA 92647

Affordable Control System Design for Prototype Fighter
Aircraft

The aerospace industry has been faced with the significant challenge
of providing afTordable flight control designs for fighter aircraft which
employ multiple control effectors to meet stringent performance re-
quirements and expand their flight envelopes. McDonnell Douglas
Aerospace (MDA) has responded to this challenge with the develop-
ment of a system which combines versatile flight hardware, generic con-
trol system architectures, automated design software based on multi-
variable control techniques, and automatic code generation to stream-
line this development cycle. This paper provides an overview of MDA's
rapid prototyping process and presents an automated flight. control de-
sign approach based on dynamic inversion techniques.

Larry E. Williams, Kevin A. Wise,
and Joseph S. Brinker
McDonnell Douglas Aerospace - East.
Mail Code 1067126, P.O. Box 516
St. Louis, MO 63166

Agile Missile Control System Design Using Variable
Structure Control

Recent studies have shown that missile agility can provide a decided air
superiority advantage when applied to close-in, low speed, high angle
of attack, engagement scenarios. However, at low dynamic pressures
and high angles-of-attack aerodynamic controls are not effective, and
therefore missile agility requires some form of alternate control such as
reaction jets or thrust vectoring. The design of reaction control sys-
tems and thrust vectoring systems can be challengi ng due to system
nonlinear ities resulting from the actuators. In particular, low cost re-
action control systems thrust may be provided by on-off valves which
requires discontinuous control. This paper addresses the flight control
system design for an agile missile with aerodynamic controls blended
with on-off reaction jets, required to perform a 180 degree turn to the
rear hemisphere immediately following launch. LQ high gain feedback
control theory in conjunction with gain scheduling is used to design
the control laws. Necessary and sufficient conditions for reach ability
of the sliding mode for variable structure control (VSC) point designs
(LTI model) arc determined for a reduced order missile autopilot de-
sign problem Existence and reachability of the sliding mode for the
VSC control law for the reduced order nonlinear missile control prob-
lem are investigated and sufficient conditions are established. A video
presentation will be made illustrating an animation of the missile's
flight.

Rowena Eberhardt and Kevin Wise
McDonnell Douglas Aerospace - East
Mail Code OGtl2ll05
P.O. 130x51G
St. Louis, MO 631 G6

Ejection Seat Flight Control System Design Using Linear
Quadrati c Optimal Control

The ejection scat escape system requires a flight control design that
satisfies high performance specifications and guarantees stability at all
times. Although these requirements sound typical of most flight control
systems, the escape system flight control requircm ents are very differ-
ent from those of missiles and piloted aircraft. High maneuver rates
are needed to ensure a safe separation. This requires a high bandwidth
control design. The largc flight envclope coupled with aerodynamic and
mass property uncertainties requires the flight control systems to be
very robust. Modern control techniques have successfully been applied
to numerous missile and aircraft flight control designs, however, less
experience exists in applying these techniques to ejection seats. These
problems have historically bern approached using classical control de-
sign techniques and nonlinear simulation analysis. Advanced sensors,
such as ground proximity guidance systems!", facilitate the design of
guidance systems to accommodate highly dynamic ejection scenarios.

A.19

FRIDAY AM

The high bandwidth flight control system required by these guidance
strategies presents a significant design challenge using classical tech-
niques. A linear quadratic approach to this design problem will be
presented in this paper. A video presentation will be made illustrating
the control system performance for several difficult ejection scenarios
that will be flown from a rocket sled at Holloman AFB in 1996.

John Ritland, Mike Sharp,
Joe Brinker, and Kevin Wise
McDonnell Douglas Aerospace - East
Mail Code 0642905
P. O. Box 516
St. Louis, MO 63166

Control of a Reaction-Diffusion Problem

The presentation will be concerned with ~em of optimal control of a
system of reaction diffusion equations or;i{inating from chemical engineering.
In particular we will focus on nec~ and sufficient optimality conditions
and their role in the const~~ of fast and stable approximation
procedures for the optimaf\sol,iUl'ns of the problem.
Finally, we will disc)lliS ~nie numerical aspects of the approximation
process. .~.

Tilo Sta~'m .
Institut .. ,., ewandte Mathematik
Univetgj'tit rlangen-Niirnberg
Martlnsstr. 3, 91058 Erlangen, Germany
/'
./
Some Properties of Composed Identification-and-Control Maps

A problem in the identification for control of distributed parameter systems
is considered. Some data determine the unknown parameters; then
parameters, together with new controls, yield an output. With reference to
the one and two dimensional, time independent heat equations, the
properties of the composed data-to-output map are studied, which consists
of an inverse problem (identification of conductivity from interior
measurements) followed by a direct (control) problem. Some new conditions
for the uniqueness of conductivity and the corresponding stability estimates
for the composed map are provided.

Giovanni F. Crosta
Dept. of Environmental Sciences
Universita' degJi Studi di Milano
15, via Emanueli, I 20126 Milan, Italy
E-mail: crosta@imiucca.csi.unimi.it

Optimality Conditions for Dirichlet Boundary Control Problems of
Parabolic Type /

We study a finite horizon oPtimal.c~4.<i1 problem with Dirichlet boundary
control. We prove the PontryaliflAYfJxlmum Principle and a sufficient
condition for optimality oftraject~#~trol pairs. We use properties of the
value function to prove the ~axJmum Principle, Then we formulate It In
terms of an Hamiltoni~ s,Y.$femfor which we show an existence and
uniqueness result. Im~. veJll~nts: weaken the assumptions to cover more
examples and obtain i om\ations about optimal controls.

))
Fausto Goui ~

ernatrca

MarjaElisabetta Tessitore
Djpartimento di Matematica
)fniversita' di Roma "La Sapienza"
Piazzale A. Moro 2, 00185 Roma, Italy

8/ay

mailto:crosta@imiucca.csi.unimi.it

	Page 1
	Titles
	SJ.a.JlL® 
	CONFERENCE THEMES 
	an 
	ra 
	FINAL PROGRAM AND ABSTRACTS 


	Page 2
	Titles
	CONFERENCE 
	PROGRAM 
	Aerospace Applications 
	8:00-10:00 
	Control and Identification 
	of Distributed Parameter Systems I 
	10 
	Optimal Control and Optimization I 


	Page 3
	Tables
	Table 1


	Page 4
	Tables
	Table 1


	Page 5
	Titles
	A.19 
	FRIDAY AM 
	P. O. Box 516 
	./ 
	)) 
	Fausto Goui ~ 
	8/ay 



