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AND APPLICATIONS

by

W.H. Schmidt, K. Heier, L. Bittner, R. Bulirsch
Editors

The book mnder review is a procecding of the 12th conference “Variational
Calenlns, Optimal Control and Applications” which took place in 1996 in Trassen-
hieide on the Baltic Sca area traditionally an iimportant meeting place for sci-
cutists from castern and western Europe as well as the USA. The couferences
were founded and led by Professor Bittuer awd Professor Klotzler who hoth
celebrated their 65th birthday in 1996 and hence the 1211 conference was dedi-
cated to L. Bittuer and R. Klotzler. Seventy wathematicians from fen conntries
participated.

The aim of the couferences was to promote the exchange of rescarveh resnlts
and practical applications. Especially the 12t couference is set by a wide
spectrum of practical problems, c.g. questions from flight dvizunics, hiology,
geometry or collision avoidance.

The book consists of four chapters:

1. Existence Theory and Optimality Conditions

2. Analysis and Synthesis of Control and Dyuamic Prograumuing

3. Numerical Methods aud their Application to Flight Patli Optimization

and Fluid Dynamies

4. Applications to Mechanical Systems and Aerospace Syvstewns.

The first chapter contains twelfth articles written by: L. Bittuer. R Klotzler,
S. Butzek and W. H. Sclunidt, Z. Denkowski and S, Migorski, U. Felgeuhaner,
M. Goebel, A. Hamel, A. Nowakowski, U. Raitwns, T. Roubicek. Ch. Tannuer,
V. Tikhomirov. We meet in this chapter among other: relaxed problems from
various standpoints, from the classical point of view as well as of L. C. Youug,
optimal shape design and extremal problems for svstem governed by elliptic in-
equality and equality, a Ritz type discretization of constrained optiimal coutrol
problews, optimality conditions for system governed by second order differential
equation, existence results and scecond order sufficient optimality conditions for
noulinear processes. Suboptimality couditins are obtained by nsing the varia-
tional principle of Ekeland. An overview on the theory of extremal problems
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The second chapter consists of sixth articles written by: 1. Capnzzo Doleetta,
Z. Ewirsajlow, M. Kichl, O. [. Kostvukova, A. B. Knrzhianski. D. Lichschier. We
find there a moder iuterpretation of a solution of the Hamilton-Jacobi-Belhuan
equation as well as a concise overview of sowe problems of feedback control nuder
uncertainty and state coustraints with indications to the dynanic progrannuing.
The first is closely connected to the equation of real-thme or feedback control.
New results for controlling nuder nucertainty are given aud tl problems of
sensivity and observability are investigated.

Recent advances in the field of munerical analysis aud their applications
arc contained i the third chiapter - having fowr articles. They are written by
Clh. Biiskens and H. Mauer, K. Chudej, A. Barclay, aud P. E. Gill. and J. D.
Rosen, E. Grigat and G. Sachs. The reader will find here sensitivity analysis
via nonlinear programming methods, accelerated mnltiple shooting and a new
Predictor-Corrector homotopy methods, the overview on SQP methods.

The fourth chapter consists of eleven articles written by o Abesser and ML
Katzschmann and J. Stegenberger, E. Audreeva and I Belimeke, U, Klemt, A.
Karipfganz, B.Kuglmau, R. Laclmer aud M. I Breituer and H. J. Pesch, G.
Leitmann, H. Leonpahe and D. Kralt, A, Pawell, G, Sachs andd R, Melilhorn
and M. Dinkehnaun, D. W, Tscharmter. Awong the space flight probleins one
can find in the last chapter solntions for many other complex practical optimal
control problems: mobil robot, controlling, geometrical extremal problems, fluid
transport, fluid waves and Inunan sciences.

Most of the articles iu the hook are gennine research paper, ouly a view is an
overview type. The original papers introduce to theory of optimal coutrol many
new concepts and methods. Concerning the existence of optimal control and op-
timality conditions we find e.g. relaxation of the original problem witle the aid of
a least munber of additional coutrol paramaters, trasportation flow problems as
an improvement of L. C. Youngs concept of “pencralized flows”™, the coujugate
point concepts for discontinnons coutrols, optimal shape desigu and optimality
couditions for elliptic systems. For munerical analysis is proposed a rolmst non-
linear programming method to compnte the sensivity derivatives of of optimal
solutions, acceleration of mmltiple shooting wethod, Predictor-Crrector homo-
topy method. Especially iuteresting are papers on highly noutvivial applications
to many aspects of mechanical and acrospace svstems: global stabilization of a
sitple mobil robot, competitive rumiing by mieaus of coutrol theory, convex do-
main with greatest vohune, minimizing the noise of an aireraft daring landing
approach, optimal collision avoidauce strategy to svuthesize huplementations
with neural networks, a screening policy i the coutrol of an infections discase,
optimal trajectory path planning for the motion of open fuid lilled containers,
motion of an inviscid and incompressible fluid in a basin with free sirface waves,
modelling of the thrnst force direction, coutrollability region for the re-entry of
a spacecraft,

The mnst valne of the hook is to join toeether in a nuigue wayv theoretical









