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Preface

This year marks a milestone in the history of FST&TCS, which first took place
in 1981. We would like to take this opportunity to express our appreciation of
the foresight and commitment to excellence shown by the early organizers of the
conference. The conference is now organized by IARCS (Indian Association for
Research in Computing Science), and the conference has been the foundation on
which the IARCS community has been built.

To commemorate the Silver Jubilee of FST&TCS, we had an extra day to
accommodate special sessions and a larger number of invited speakers. As in
previous years, we were fortunate to have a number of highly eminent researchers
giving plenary talks. It gives us great pleasure to thank Manindra Agrawal,
Tom Henzinger, Russell Impagliazzo, Raimund Seidel, Natarajan Shankar, Joel
Spencer and Igor Walukiewicz for agreeing to give talks and for contributing to
this volume.

This year’s conference attracted 167 submissions with authors from 29 coun-
tries. Except for some papers which were deemed to be out of scope by the
Program Committee (PC), each submission was reviewed by at least three mem-
bers of the PC, with help from many external reviewers. With 466 reviews at
hand, the PC deliberated for more than two weeks before finally selecting the
38 papers included in this volume. We thank all the reviewers for their invalu-
able help. The PC members put in a great deal of hard work to select the best
papers from the submissions. We express our gratitude to all PC members for
doing an excellent job. Special thanks are due to Kamal Lodaya for managing
the conference software as well.

FST&TCS included two pre-conference workshops: one on Algorithms in Net-
working coordinated by Amit Kumar (IIT Delhi) and Aravind Srinivasan (Uni-
versity of Maryland), and another on Software Verification coordinated by P.
Madhusudan (University of Illinois at Urbana Champaign) and Sriram Raja-
mani (Microsoft Research). We thank the organizers as well as the speakers at
the workshops for contributing so significantly to the program.

The conference was held at the International Institute of Information Tech-
nology, Hyderabad, and the satellite workshops at the adjoining campus of the
University of Hyderabad. We thank the Organizing Committee for taking on the
responsibility. We gratefully acknowledge the infrastructural help provided by
our institutes, the Institute of Mathematical Sciences, Chennai, and the Indian
Institute of Technology, Kharagpur.

We thank Springer for their continued support of FST&TCS over the years
in publishing the proceedings.

December 2005 R. Ramanujam and Sandeep Sen
Co-chairs, Program Committee,
FST&TCS 2005
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CALL FOR PAPERS

Conference on

FOUNDATIONS OF SOFTWARE TECHNOLOGY
and

THEORETICAL COMPUTER SCIENCE

Sponsored by
National Centre for Software Development and
Computing Techniques (NCSDCT)

December 11-12, 1981 Bangalore, India

Contributed papers are invited for the first conference scheduled to be held at *

The Indian Institute of Science, Bangalore, India.

Topics : The following list of possible topics illustrate the intended scope of the con-

ference :
Foundations of Software Technology: programming methodology, program cor-
rectness, programming languages (design, implementation, environment), operat-
ing svstems, abstract software specifications.
Theoretical Computer Science : complexity of algorithms, automata theory, formal
languages, theory of computation.

The conference is being organized to provide a forum for discussion at an advanced level
of research topics of current interest in the areas indicated above. The conference will
provide an opportunity to staff members and advanced level research students in institu-
tions in India that have specialized post-graduate computer science programmes, for
presenting their ongoing rescarch work and plan future research/teaching activities,
The technical contents of the conference will be planned and organized by a commitiee
comprising @ : !

Dr. M. Joseph (NCSDCT, Bombay)

Dr. R. K. Shyamasundar (NCSDCT, Bombay)

Prof. 8. V. Rangaswamy (IS¢, Bangolore)

Frof. C. R. Muthukrishnan (IIT. Madras)

Prof. S. L. Melndiratta (1T, Bombay)

Prof. 8. Maheswari (HT, Delhi)

Prof. K. V. Nori (1IT, Kanpur)

Prof. Rani Siromoney (Madras Christian College, Madras)

Submission of Papers: Authors are requested to inform
Dr. R. K. Shyamasundar
NCSDCT
Tata Institute of Fundamental Research
Homi Bhabha Road, Bombay 400 005, India
of their intent to present a paper with a 200 words abstract before May 15, 1981

Two copies of the complete version of the paper must be sent to the same address as
above before July 31, 1981.

Authors will be notified of acceptance/rejection by September 15, 1981,
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25 Years of FST&TCS

This Conference ...1is the first of its kind being held in India and it is
hoped that this would be the start of a series of such conferences to serve
as a forum for discussing at an advanced level . ..

Thus began the foreword to the proceedings of FST&TCS 1981. The conference
aimed to provide a forum for computer science in India, a window to the rest
of the world and, above all, a challenging environment in which critical analysis
would ensure that high quality was scrupulously maintained. FST&TCS has
fulfilled these early hopes, and may also claim to have set a standard for other
computer science conferences in the region.

In 1981, there were many unknowns and neither the financial requirements
nor participation from peers was assured. R. Narasimhan of Tata Institute of
Fundamental Research (TIFR) provided unstinted support in all forms includ-
ing funds and encouragement. Robin Milner looked past our shaky start (with
flaky microphones and a projector that worked some of the time) and urged us
to persevere. Maurice Nivat, the Keynote Speaker of FST&TCS 1981 and also
Editor-in-Chief of the journal Theoretical Computer Science at that time, offered
to bring out special issues of the journal from selected papers from the confer-
ence: this brought academic rigor as well as international visibility. From 1984
onwards, the proceedings have been published in the LNCS series by Springer.
Many distinguished computer scientists have been invited speakers and have also
contributed as reviewers.

Over the years, the series has redefined its goals. The focus has moved away
from some of the areas that were seen as important 20 years ago. There is today
altogether less focus on software technology and a great deal more on founda-
tions. FST&TCS has also been an important step in the growth of many careers
in India: many of the research students who hesitatingly submitted papers and
even more hesitatingly presented them are now senior computer scientists with
established reputations. In many ways, the maturing of FST&TCS has mir-
rored the maturing of computer science in India. The satellite workshops of the
conference on state-of-the-art topics and special tutorial workshops have greatly
helped to further research in India, especially for graduate students whose ability
to travel abroad for conferences is limited.

Finally, we must thank all those (from India and abroad) who submitted
papers, for sharing with us the belief that a conference like this was worth
having and long overdue.

Thus ended the preface in 1981 and initiated the long journey that has taken us
to 2005 with no fears of faltering.

December 2005 Mathai Joseph and R.K. Shyamasundar
Editors, FST&TCS 1981 Proceedings
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Organization

The 25th (Silver Jubilee) FST&TCS conference was held at the International
Institute of Information Technology, Hyderabad during December 15-18, 2005.
The associated workshops were held at the University of Hyderabad, India on
December 13 and December 14, 2005.

Program Committee

Luca Aceto, Aalborg/Reykjavik University

Mikhail Atallah, Purdue University

Anuj Dawar, Cambridge University

Paul Gastin, Ecole Normale Supérieure de Cachan

Dimitra Giannakopoulou, NASA Ames Research Center
Sudipto Guha, University of Pennsylvania

Venkatesan Guruswami, University of Washington

Sariel Har Peled, University of Illinois at Urbana-Champaign
Samir Khuller, University of Maryland

Amit Kumar, Indian Institute of Technology Delhi

Kamal Lodaya, Institute of Mathematical Sciences, Chennai
P. Madhusudan, University of Illinois at Urbana-Champaign
Yossi Matias, Tel Aviv University

Anca Muscholl, Université Paris 7

Tobias Nipkow, Technische Universitat Minchen

Greg Plaxton, University of Texas at Austin

Sanjiva Prasad, Indian Institute of Technology Delhi
Jaikumar Radhakrishnan, TIFR, Mumbai and TTI, Chicago
G. Ramalingam, IBM Research

Rajeev Raman, University of Leicester

R. Ramanujam, Institute of Mathematical Sciences, Chennai (Co-chair)
Mark Reynolds, University Western Australia, Perth
Sandeep Sen, Indian Institute of Technology Kharagpur (Co-chair)
Santosh Vempala, Massachusetts Institute of Technology

Local Organizing Committee

R.K. Bagga, IIIT, Hyderabad Atul Negi, Univ. of Hyderabad

R. Govindarajulu, I1IT, Hyderabad Arun K. Pujari, Univ. of Hyderabad
Prosenjit Gupta, IIIT, Hyd. (Chair) Kannan Srinathan, I1IT, Hyderabad
H. Mohanty, Univ. of Hyderabad V.Ch. Venkaiah, ITIT, Hyderabad
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