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André Ponce de Leon F. de Carvalho (Eds.)
Foundations of Computational Intelligence Volume 4, 2009
ISBN 978-3-642-01087-3

Vol. 205.Ajith Abraham,Aboul-Ella Hassanien, and
Václav Snášel (Eds.)
Foundations of Computational Intelligence Volume 5, 2009
ISBN 978-3-642-01535-9

Vol. 206.Ajith Abraham,Aboul-Ella Hassanien,
André Ponce de Leon F. de Carvalho, and Václav Snášel (Eds.)
Foundations of Computational Intelligence Volume 6, 2009
ISBN 978-3-642-01090-3

Vol. 207. Santo Fortunato, Giuseppe Mangioni,
Ronaldo Menezes, and Vincenzo Nicosia (Eds.)
Complex Networks, 2009
ISBN 978-3-642-01205-1

Vol. 208. Roger Lee, Gongzu Hu, and Huaikou Miao (Eds.)
Computer and Information Science 2009, 2009
ISBN 978-3-642-01208-2

Vol. 209. Roger Lee and Naohiro Ishii (Eds.)
Software Engineering, Artificial Intelligence, Networking and
Parallel/Distributed Computing, 2009
ISBN 978-3-642-01202-0

Vol. 210.Andrew Lewis, Sanaz Mostaghim, and
Marcus Randall (Eds.)
Biologically-Inspired Optimisation Methods, 2009
ISBN 978-3-642-01261-7

Vol. 211. Godfrey C. Onwubolu (Ed.)
Hybrid Self-Organizing Modeling Systems, 2009
ISBN 978-3-642-01529-8

Vol. 212.Viktor M. Kureichik, Sergey P. Malioukov,
Vladimir V. Kureichik, and Alexander S. Malioukov
Genetic Algorithms for Applied CAD Problems, 2009
ISBN 978-3-540-85280-3



Viktor M. Kureichik, Sergey P. Malioukov,
Vladimir V. Kureichik, and Alexander S. Malioukov

Genetic Algorithms for Applied
CAD Problems

123



Viktor M. Kureichik
The Taganrog Technological
Institute of the South Federal University
Department of Electronic Apparatuses Design
Nekrasovsky st., 44
Taganrog, GSP-17A
Russia, 347928
E-mail: kur@tsure.ru

Sergey P. Malioukov
The Taganrog Technological
Institute of the South Federal University
Department of Electronic Apparatuses Design
Nekrasovsky st., 44
Taganrog, GSP-17A
Russia, 347928

E-mail: malyukov@fep.tsure.ru

Vladimir V. Kureichik
The Taganrog Technological
Institute of the South Federal University
Department of Electronic Apparatuses Design
Nekrasovsky st., 44
Taganrog, GSP-17A
Russia, 347928
E-mail: vkur@tsure.ru

Alexander S. Malioukov
The Taganrog Technological
Institute of the South Federal University
Department of Electronic Apparatuses Design
Nekrasovsky st., 44
Taganrog, GSP-17A
Russia, 347928

E-mail: kes@fep.tsure.ru

ISBN 978-3-540-85280-3 e-ISBN 978-3-540-85281-0

DOI 10.1007/978-3-540-85281-0

Studies in Computational Intelligence ISSN 1860949X

Library of Congress Control Number: Applied for

c© 2009 Springer-Verlag Berlin Heidelberg

This work is subject to copyright. All rights are reserved, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilm or in any other
way, and storage in data banks. Duplication of this publication or parts thereof is
permitted only under the provisions of the German Copyright Law of September 9,
1965, in its current version, and permission for use must always be obtained from
Springer. Violations are liable to prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this
publication does not imply, even in the absence of a specific statement, that such
names are exempt from the relevant protective laws and regulations and therefore
free for general use.

Typeset & Cover Design: Scientific Publishing Services Pvt. Ltd., Chennai, India.

Printed in acid-free paper

9 8 7 6 5 4 3 2 1

springer.com



Foreword 

The development of intelligent systems connecting the human brain and com-
puter technologies represents one of the most important problems of the 21st

century. Therefore, analytical methods of data mining of computer databases are 
being developed. 

Intellectual behavior of technical objects as well as the biological ones is de-
fined by their structure, architecture and a general organization first of all.  
A purposeful direction can be defined as an intelligent behavior. It consists in 
finding the best ways to obtain some purpose by means of trial-and-error and 
study methods. These purposes are different for each category but all of them as-
sume the control object adaptation to unpredictable changes of their characteristics 
in time. 

The intelligent behavior of technical objects can be defined as simulation of 
some important functions of biological systems. 
New perspective technologies of genetic search and evolution simulation represent 
the kernel of this book. The authors wanted to show how these technologies are 
used for practical problems solution. 

This monograph is meant for specialists of computer aided design (CAD), intel-
ligent information technologies in science, biology, economics, sociology and oth-
ers. It may be used by post-graduate students and students of specialties connected 
to systems theory and system analysis, information science, optimization, opera-
tions research, etc. 

Professor A.P. Eremeev  
Laureate of the President Prize in the field of Education 

Chairman 
Applied Mathematics and Information Science Department 

Power Engineering Institute 
Technical University 

Moscow, Russia  



Preface

The development of intellectual systems connecting the human brain and com-
puter technologies represents one of the most important problems of the 21st cen-
tury. Therefore analytical methods of data mining of computer databases are being 
developed. 

Intellectual behavior of technical objects as well as the biological ones is de-
fined by their structure, architecture and general organization first of all.  

Purposeful direction can be defined as intellectual behavior. It consists in finding 
the best ways to obtain some purpose by means of trial-and-error and study methods. 
These purposes are different for each category but all of them suppose the control 
object adaptation to unpredictable changes of their characteristics in time. 

The intellectual behavior of technical objects can be defined as simulation of 
some important functions of biological systems. 
New perspective technologies of genetic search and evolution simulation represent 
the kernel of this book. The authors wanted to show how these technologies are 
used for practical problems solution. 

This monograph is devoted to specialists of CAD, intellectual information tech-
nologies in science, biology, economics, sociology and others. It may be used by 
post-graduate students and students of specialties connected to the systems  theory 
and system analysis methods, information science, optimization methods, opera-
tions investigation and solution-making. 

Chairman 
 of the Applied Mathematics 

 and Information Science Department 
of Power Engineering Institute  

(Technical University), Moscow, Russia,  
Laureate of the President Prize in the field of Education, 

Doctor of Science, Professor 
A.P. Eremeev 
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Abbreviations

ADP automated design procedure 

AI artificial intelligence 

AIS artificial intelligence system 

ART algorithm running time 

AS artificial system 

BB building block 

BEA block of evolutionary adaptation 

CAD computer aided design 

CAE computer aided engineering 

CAM computer aided manufacturing 

CD connections diagram 

CF commutation field 

CNC computer numeric control  

CO crossover operator 

CS conflict situation 

DB database, databank 

DCT directed covering tree 

DD discrete device 

DE evolution on Darwin 

DGA dynamic genetic algorithm 

DL design language 

DM a method of dichotomy 

DMP decision-making person 

DMSS decision-making support system 

DP dialogue processor 

DSD data storage device 

DTWF discrete topological working field 

DWF discrete working field 

ECE electronic computing equipment 

EE electronic equipment 



XVI        Abbreviations 

ES expert system 

FM Fibonacci method 

FN Fibonacci numbers 

FS fractal set 

GA genetic algorithm 

GAFA genetic algorithm of formula approximation 

GAMG genetic algorithm with multiple genotype 

GC graph coloring 

GCO greedy crossing-over operator 

GH greedy heuristic 

GIR graph isomorphism recognition 

GO genetic operator 

GS genetic search 

GSMS genetic search management system 

LSI large-scale integrated circuit 

HM homeostatic management 

IC integrated circuit  

IO inversion operator 

IPP integer programming problem 

IS independent subset 

KB knowledge base 

LE evolution on Lamarck 

LS linguistic software 

LTEC linear thermal expansion coefficient 

MD micro-discrete 

MH magnetic head 

MIS metal-isolator-semiconductor 

MM mathematical model 

MO mutation operator 

MRD magnetic recording device 

MRE magneto-resistive element 

MS mathematical software 

MTS methodical software 

NS natural system 

OT optimization task 

PTMRH planar single-turn thin-film magneto-resistive head 

RF recombination function 
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RO removal operator 

RPO reproduction operator 

RS random search 

SA simulated annealing 

SC silicon compiler 

SCT shortest covering tree 

SET synthetic theory of evolution 

SGA simple genetic algorithm 

SO segregation operator 

SOM statistical optimization method 

SP Steiner point 

ST Steiner tree 

SW Software 

TF target function 

TO translocation operator 

TRE natural system 

TSP traveling salesman problem 

VLSI very large-scale integrated circuit  
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