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1 Wel cone to the NI CONET E-letter nunber 12

This E-letter is sent out quarterly and infornms you about the newest
updates. Al so, new NI CONET reports and inportant NI CONET activities are
announced in this E-letter. In particular, | would Iike to nmention

that the proposal we sent to the EC in March 2001 (Acconpanying
Measures project in the Gowh programre) has not been approved.

We are exploring other ways of support for devel opnent of the SLICOT
library after Decenber 31, 2001, when the present N CONET proj ect

comes to its end



The next issue of this E-letter is planned for COctober 2001. Pl ease send
contributions before Septenber 30. In particular, we encourage contributors to
provide information on the use of the SLICOT |ibrary (performance,

i nprovenents, new suggestions).

Sabi ne Van Huff el
Chai rperson of WGES and Coordi nat or of N CONET.

2 New i ssue of the NI CONET Newsl etter avail able
Comruni cat ed by Sabi ne Van Huffel:

The 7th issue of our NI CONET Newsletter is now available and can be
downl oaded as conpressed postscript file fromthe Wrld Wde Wb URL:

http://ww. wi n.tue.nl/niconet/ and choose: Newsletters
or fromthe WGS ftp site:

ftp://wgs. esat. kul euven. ac. be (directory pub/ WS/ NEWSLETTER/)
( filenane: issue-2-01.ps.2)

Cont ent s:

Editori al

Basi ¢ nunerical SLICOT tools for control

SLICOT tools for nodel reduction

SLI COT tools for subspace identification

SLICOT tools for robust control

SLI COT tools for nonlinear systens in robotics

SLI COT: a useful tool in industry?

NI CONET i nf ormati on corner

Announcenent of upcomi ng SLI COT training course in Brenen, GCernmany

CoNo~wNE

3 New additions to SLICOT since April 2001
Comruni cated by Vasile Sina:

The | atest changes in the library contents or routine updates - till the
next SLICOT Rel ease - are announced in the file Rel ease. Notes, |ocated
in directory /pub/WsS/ SLICOT/ on the WGS ftp site. Previous updates are
described, in reverse chronol ogical order, in the file Rel ease.History,

| ocated in the same directory.

SLI COT routines can be downl oaded fromthe WGS ftp site:

ftp://wys. esat. kul euven. ac. be

(directory /pub/ WS/ SLI COT/ and its subdirectories) in conpressed
(gzipped) tar files. On line .htm docunentation files are al so provided
there. The library and its docunentation are al so accessible fromthe WSS
homepage at the Wrld Wde Wb URL:

http://ww. wi n. tue. nl/niconet/

after linking fromthere to the SLI COT web page and clicking on the
FTP site link in the freeware SLI COTl section.



The | atest major SLICOT Library update took place on June 29, 2001.
Known bugs have been renoved. This involved few changes in the routines
ABO8NX, ABO9CX, MB04ZD, and SB16AY. Details are given in the file

Rel ease. Not es.

Several new user-call able and conputational routines for basic contro
probl ens, for structured matrices, and for nodel and controller reduction
have been posted on the SLICOT ftp site in June 29. They include

Anal ysi s Routines, Data Anal ysis Routines, Mathematical Routines, and
Transfornmati on Routines, perfornmng the foll owi ng nain conputationa

t asks:

- conputing the normal rank of the transfer-function matrix of a
st at e-space nodel (A B, C D).

- conputing a reduced order nodel for an original state-space
representation, using the frequency wei ghted opti mal Hankel - norm
approxi mati on nethod; the weights are defined by op(W, where
op(W stands for W conj (W, inv(W, or conj(inv(W), with Wa given
transfer-function matri x, and they nay be applied to the left, and/or
to the right.

- constructing a state-space representation of the projection of WG
or conj(V)*G containing the poles of G fromthe state-space
representations of the transfer-function matrices G and V, for
G assuned to be stable and with its state matrix Ain a rea
Schur form

- constructing a state-space representation of the projection of GW
or Gconj(W containing the poles of G fromthe state-space
representations of the transfer-function matrices G and W for
G assuned to be stable and with its state matrix Ain a rea
Schur form

- checking stability/antistability of finite eigenvalues with respect
to a given stability domain.

- conputing the L-infinity normof a continuous-tine or discrete-tine
system (possi bly unstable), either standard or in the descriptor form

- conputing the maxi num si ngul ar val ue of a given continuous-tine
or discrete-tine transfer-function matrix, either standard or in
the descriptor form

- conputing the inverse of a given descriptor system

- conputing the convolution or deconvolution of two real signals
using the Hartley transform

- conmputing the (scranbled) discrete Hartley transformof a rea
si gnal .

- reducing the first blocks of a generator to proper form
(extended version of MB02CX, with a higher BLAS3 fraction and a
pi voti ng schene for rank-deficient generators).

- conputing the inconplete Chol esky factor of a symretric positive
definite block Toeplitz matrix, defined by either its first block
row, or its first block col um.

- conputing the Chol esky factor of a banded symetric positive
definite block Toeplitz matri x.

- conputing the Cholesky factor of the matrix T *T, with T a banded
bl ock Toeplitz matrix of full rank

- solving overdeternined or underdeternined real |inear systemns
involving a full rank block Toeplitz matri x.

- conmputing a full QR factorization of a block Toeplitz matrix of
full rank.

- conmputing a low rank QR factorization with colum pivoting of a
bl ock Toeplitz matrix.

- conputing the product C <== al pha*op(T)*B + beta*C, where al pha
and beta are scalars, T is a block Toeplitz matrix, and op(T)
is either T, or its transpose.



- reducing the matrices A and E of a system pencil correspondi ng
to the descriptor triple (A-lanbda E B, C) to generalized upper
Hessenberg form usi ng ort hogonal transformations.

- reducing the pair (A E) of a descriptor systemto a real generalized
Schur form using an orthogonal equival ence transformation, and
applying the transformation to the nmatrices B and C

Moreover, six new mexfiles and over ten associated mfiles, covering
part of the issues above, have been nade avail abl e.

Several new user-callable and conmputational routines for identification
of Wener systens have been inplenented, are currently revised for

i mproving the speed, and will be posted on the SLICOT ftp site in

Sept enber .

In addition, parallel codes for nodel reduction and rel ated
conmput ati onal problens (Lyapunov and Syl vester equations, SVD, etc.)
have been devel oped, covering the followi ng functionality:

- Bal ance and Truncate net hod.

- Singular Perturbation Approximtion mnethod.

- Hankel Norm Approximation method.

- coupl ed Lyapunov equations solver for the Chol esky factors
(based on the Newton iteration for the matrix sign function).

- coupled Stein equations solver for the Chol esky factors
(based on the Snmith iteration).

- stable Sylvester equation solver (based on the Newton iteration
for the matrix sign function).

- SVD of a matrix product.

- matrix sign function using classical Newton iteration

- rank of upper triangular matrices.

These parallel routines are further revised and tested on a cluster
of PCs.

4. SLI COT devel opnment s
Comruni cat ed by Sabi ne Van Huffel:
Fi ve new SLI COT tool boxes for controller reduction, nodel reduction of

hi gh order systens, subspace identification, robust control and nonlinear
systens are being prepared and will be available end 2001

5 New NI CONET Reports since May 2001
Comruni cat ed by Sabi ne Van Huffel:

The following NIl CONET reports can be downl oaded as conpressed postscript
files fromthe Wrld Wde Wb URL:

http://ww. wi n.tue.nl/niconet and choose: reports
or fromthe WGS ftp site:
ftp://wys. esat. kul euven. ac. be (directory pub/ WS/ REPORTS/)

FI LE NAME: SLWN2000- 2. ps. Z



REPORT NUMBER: 20000- 2

FORNMAT: Conpressed postscript.

AUTHORS: Dani el Kressner and Paul Van Dooren

TI TLE: Factorizations and |inear system solvers for matrices with
Toeplitz structure

ABSTRACT: In this report we describe new routines for severa

factorizations of matrices with Toeplitz or block Toeplitz
structure and show how this can be used to sol ve the
correspondi ng systens of equations or |east squares
systens of equations. W al so describe certain inplenentation
details and show how to handle matrices of |ow rank or of
| ow bandwi dth. This report briefly introduces the H.inf |oop
shapi ng desi gn.

STATUS: avai | abl e since June 2000 but revised in June 2001

FI LE NAME: SLWN2001-3.ps.Z
REPORT NUMBER: 20000- 3

FORNMAT: Conpressed postscript.

AUTHORS: David Guerrero and Vicente Hernandez and Jose E. Romm

TI TLE: I ntegration and devel opnent of routines for the parall el
sol uti on of Lyapunov equations by Hammarling' s net hod

ABSTRACT: This report describes the integration of sonme routines for

sol ving standard Lyapunov equations by Hammarling' s mnethod
on parallel machines.
STATUS: avai | abl e since June 2001

6 NI CONET events
Comruni cat ed by Peter Benner
Fi rst announcenment of a workshop and training course
ADVANCED COVPUTATI ONAL TOOLS FOR COWPUTER- Al DED CONTROL SYSTEMs DESI GN

Sept enber 27-29, 2001, University of Brenen, Gernmany

Al M5 AND TOPI C:

Wth the ever-increasing conplexity of control systens, efficient
conput ati onal nethods for their analysis and design are beconi ng nore and
nore inmportant. These conputational nethods need to be based on reliable
and robust nunerical software provided by well-tested and user-friendly
software |ibraries.

Thi s workshop and training course is intended as a tutorial on the use

of the freeware Subroutine Library in Systens and Control Theory (SLI COT)
for solving practical control engineering problens wthin conputer-aided
control systens design (CACSD) environments. SLICOT-based software

usual ly has inproved reliability and efficiency as well as extended
functionality conpared to the conputational methods inplenented in other
CACSD sof t ware packages

Sonme of the world's | eading experts in the field of conputational nethods
in CACSD wi Il introduce SLICOT-based software to be used either within
Matl ab and the Matlab Control Tool box or the CACSD package Scil ab.

The course includes hands-on training during which participants wll
sol ve practical problens in control systens design using this software.



Maj or topics of the course are

basi ¢ control software

systemidentification

nmodel reduction

robust control design using Hinfinity techniques

* F ¥ *

During the poster session participants will have the opportunity to
present their own projects and to discuss current problens or open
questi ons.

SPEAKERS

* Peter Benner (University of Brenen, Cernany)

* Joris de Cuyper (Leuven Measurenent Systens Intl. (LMS), Bel gium

* Da-Wei Qu (Leicester University, UK)

* Sven Hanmarling (NAG - The Nunerical Al gorithnms G oup, Oxford, UK)

* Petko Petkov (Technical University of Sofia, Bulgaria)

* Vasile Sima (Research Institute for Informatics, Bucharest, Romani a)
* Paul Van Dooren (Universite Catholique de Louvai n-La-Neuve, Bel gi um
* Sabi ne Van Huffel (Katholieke Universiteit Leuven, Bel gium

* Andras Varga (Cerman Aerospace Center (DLR), Overpfaffenhofen, Germany)
*

Vi ncent Verdult (University of Twente, Netherl ands)

For a prelimnary program see

http://ww. nmat h. uni - br emen. de/ zet enf wor kshops/ cacsd/ cacsd_prg. ht i

ORGANI ZERS
* Peter Benner Zentrum fuer Technomat hermati k/ AG Nuneri k
* Angel i ka Bunse- Ger st ner Uni versity of Bremen, Gernmany

in cooperation with the

* Nunerics in Control Network (N CONET)
funded by the European Community BRI TE-EURAM I 1| Theratic Networks
Pr ogr anme

FURTHER | NFORVATI ON AND REG STRATI ON:

Furt her information on SLI COT, N CONET and exanples for the
application of SLICOl-based software to sonme control -engi neering
probl enms can be found at

http://ww. wi n. tue. nl/niconet
For nore information on the workshop pl ease visit

http://ww. nat h. uni - br emen. de/ zet enf wor kshops/ cacsd

or contact

Dr. Ronal d Stoever
Phone: +49 (0) 421 218-9502



Fax: +49 (0) 421 218-4863
E-Mai |l : stoever @mt h. uni - br enen. de

You may register electronically at
http://ww. nat h. uni - br emen. de/ zet enf wor kshops/ cacsd/ annel dung. ht m

Deadline for registration is Septenber 1, 2001.

7 (Forthcom ng) Meetings and synposia attended by N CONET partners
Comruni cated by Vasile Sima and Sabi ne Van Huffel:

Conferences related to the NI CONET areas of interest, where N CONET
partners presented or will present N CONET/SLICOT-rel ated tal ks and papers,
and/or disseninate information and pronote SLICOTI, are the foll ow ng:

Fifth SI AM Conference on Control and its Applications, San Di ego, USA,
July 11-14, 2001.

SI AM Conference on Linear Algebra in Signals, Systens and Control,
Bost on, USA, August 13--16, 2001.

| FAC Wor kshop on Periodic Control Systens, Cernobbio-Cono, Italy,
August 27-28, 2001.

Third International Wrkshop on TLS and Errors-in-Variabl es Mdeling,
Arenberg Castle, Leuven, Bel gium August 27-29, 2001.

First SI AMEMS Conference on Applied Mathematics in Qur Changi ng Wrl d,
Berlin, Germany, Septenber 3-6, 2001.

Eur opean Control Conference (ECC 2001), Seninario de Vilar, Porto,
Portugal , Septenber 4-7, 2001.

GAMM Wor kshop on Nurnerical Linear Al gebra with special enphasis on
Nunerical Methods for Structured and Random Matrices, Berlin, Gernmany,
Sept enber 7-8, 2001.



