
Downloaded 13 Oct 2009 to 213.157.167.35. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/proceedings/cpcr.jsp



BICS 2008

Downloaded 13 Oct 2009 to 213.157.167.35. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/proceedings/cpcr.jsp



 
To learn more about AIP Conference Proceedings,  

including the Conference Proceedings Series, please visit the webpage 
http://proceedings.aip.org/proceedings 

 

Downloaded 13 Oct 2009 to 213.157.167.35. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/proceedings/cpcr.jsp



Melville, New York, 2009
AIP CONFERENCE PROCEEDINGS      1117

SPONSORING ORGANIZATIONS
Petru Maior University
Romanian Academy

EDITORS  

Calin Enachescu
Barna L. Iantovics

Petru Maior University
Tg. Mures, Romania 

Florin Gh. Filip 
Romanian Academy
Bucharest, Romania 

Proceedings of the 1st International Conference

Bio-Inspired Computational Methods Used 
for Solving Difficult Problems—Development 
of Intelligent and Complex Systems.

Tirgu Mures, Romania   5 – 7 November 2008 

BICS 2008

Downloaded 13 Oct 2009 to 213.157.167.35. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/proceedings/cpcr.jsp



Editors
Calin Enachescu
Barna L. Iantovics 

Petru Maior University
Faculty of Science and Letters
Department of Mathematics and Informatics
County: Mures
Str. Nicolae Iorga, No. 1
540088 Tg. Mures 
Romania

E-mail: ecalin@upm.ro
barna_iantovics@yahoo.com  

Florin Gh. Filip 

Romanian Academy,  
Str. Calea Victoriei, No. 125, 
Sector 1, Postal Code 010071,  
Bucharest, Romania 

E-mail: ffilip@acad.ro 

L.C. Catalog Card No.  2009924694

ISBN 978-0-7354-0654-4
ISSN 0094-243X

Printed in the United States of America

Authorization to photocopy items for internal or personal use, beyond the free copying permitted
under the 1978 U.S. Copyright Law (see statement below), is granted by the American Institute
of Physics for users registered with the Copyright Clearance Center (CCC) Transactional
Reporting Service, provided that the base fee of $25.00 per copy is paid directly to CCC, 222
Rosewood Drive, Danvers, MA 01923,  USA.  For those organizations that have been granted a
photocopy license by CCC, a separate system of payment has been arranged. The fee code for
users of the Transactional Reporting Services is: 978-0-7354-0654-4/09/$25.00

© 2009 American Institute of Physics

Permission is granted to quote from the AIP Conference Proceedings with the customary
acknowledgment of the source. Republication of an article or portions thereof (e.g., extensive
excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse
(e.g., in course packs) require formal permission from AIP and may be subject to fees. As a cour-
tesy, the author of the original proceedings article should be informed of any request for republi-
cation/reuse. Permission may be obtained online using Rightslink. Locate the article online at
http://proceedings.aip.org, then simply click on the Rightslink icon/”Permission for Reuse” link
found in the article abstract. You may also address requests to: AIP Office of Rights and
Permissions, Suite 1NO1, 2 Huntington Quadrangle, Melville, NY 11747-4502, USA; Fax: 516-
576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

Downloaded 13 Oct 2009 to 213.157.167.35. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/proceedings/cpcr.jsp



CONTENTS

Preface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii
Committees. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

PART I
EVOLUTIONARY AND DNA COMPUTING

DNA Sequences Vectors and Their Ordering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
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Preface 
 
 

This book contains selected papers presented at BICS 2008, The International Conference “Bio-
Inspired Computational Methods Used for Solving Difficult Problems—Development of Intelligent and 
Complex Systems,” organized by the Romanian Academy, Bucharest and Petru Maior University of Tg. 
Mures, held on 5 – 7 November 2008 at Petru Maior University of Tg. Mures, Romania. The aim of this 
conference was to bring together researchers working in the main areas of Complex Systems, Artificial 
Intelligence, Intelligent Systems and Natural Computing for presenting their recent results and exchanging 
ideas. The papers included in the book provide an introduction to and a state-of-the-art presentation of bio-
inspired computer science. The covered areas included natural computing, such as evolutionary and neural 
computing, as well as younger research directions, such as DNA computing, ant colony optimization, with 
connections and applications to intelligent and complex systems and to medical informatics. Thus, both 
directions of research, from biology to informatics and from informatics to biology were illustrated. 

We hope that the next conference which is scheduled for 2010 will present interest for a very large 
number of scientists working at both the theoretical and practical sides of the scientific areas covered by the 
topics of the conference. 
     
 
 

Looking forward to meeting you at the next edition of BICS ! 
 
 
 
 
5 February 2009 

BICS ’08 Chairs 
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