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Preface

The Center for Interdisciplinary Research (ZiF) of the University of Bielefeld
hosted a research group under the title “General Theory of Information Transfer
and Combinatorics,” abbreviated as GTIT-C, from October 1, 2001 to September
30, 2004. As head of the research group the editor shaped the group’s scientific
directions and its personal composition.

He followed ideas, problems and results which had occupied him during the
past decade and which seem to extend the frontiers of information theory in
several directions. The main contributions concern information transfer by chan-
nels. There are also new questions and some answers in new models of source
coding. While many of the investigations are in an explorative state, there are
also hard cores of mathematical theories. In particular, a unified theory of infor-
mation transfer was presented, which naturally incorporates Shannon’s Theory
of Information Transmission and the Theory of Identification in the presence of
noise as extremal cases. It provides several novel coding theorems. On the source
coding side the concept of identification entropy is introduced. Finally, beyond
information theory new concepts of solutions for probabilistic algorithms arose.

In addition to this book there will be a special issue of Discrete Applied Math-
ematics “General Theory of Information Transfer and Combinatorics” in three
parts, which covers primarily work with a stronger emphasis on the second com-
ponent, combinatorics. It begins with an updated version of “General Theory
of Information Transfer” in order to make the theory known to a broader au-
dience and continues with other new directions such as bioinformatics, search,
sorting and ordering, cryptology and number theory, and networks with many
new suggestions for connections.

It includes in a special volume works and abstracts of lectures devoted to
the great Levon Khachatrian at the memorial held for him during the Opening
Conference, November 4-9, 2002.

In a preparatory year, October 1, 2001 – September 30, 2002, guided by the
general concepts and ideas indicated and described in greater detail in the present
introduction, researchers and research institutions were approached worldwide in
order to find out which possible participants might be and which more concrete
projects could be realized in the main research year, October 1, 2002 to August
31, 2003.

Central events in this phase were two weekly preparatory meetings in Febru-
ary: General Theory of Information Transfer, abbreviated as GTIT, and Informa-
tion in Natural Sciences, Social Sciences, Humanities and Engineering. Abstracts
of the lectures can be found at
http://www.math.uni-bielefeld.de/ahlswede/zif.

The main goals were to test the applicability of the GTIT, particularly iden-
tification, and to strive for new information phenomena in the sciences, which



VI Preface

can be modelled mathematically. Readers are strongly advised to read the In-
troduction for guidance.

Our special thanks go to the members of the administration of the “Zentrum
für interdisziplinäre Forschung” (ZiF) in Bielefeld for a very pleasant cooperation
and, in particular, to Gertrude Lübbe-Wolf, who as acting director authorized
and generously supported this project, and to Ibke Wachsmuth, who continued
her policy. Dr. Roggenhöfer, who was always responsive to new ideas and wishes
is also thanked for his assistance.

June 2006 Rudolf Ahlswede
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4 Watermarking Identification Codes with Related Topics
on Common Randomness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Rudolf Ahlswede, Ning Cai

5 Notes on Conditions for Successive Refinement of Information . . . . . . . 154
Ashot N. Harutyunyan

6 Coding for the Multiple-Access Adder Channel . . . . . . . . . . . . . . . . . . . . 165
Bálint Laczay

7 Bounds of E-Capacity for Multiple-Access Channel with Random
Parameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Mariam E. Haroutunian

8 Huge Size Codes for Identification Via a Multiple Access Channel
Under a Word-Length Constraint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218

Sándor Csibi, Edward von der Meulen

9 Codes with the Identifiable Parent Property and the Multiple-Access
Channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Rudolf Ahlswede, Ning Cai



VIII Table of Contents

II Cryptology – Pseudo Random Sequences

10 Transmission, Identification and Common Randomness Capacities
for Wire-Tape Channels with Secure Feedback from the Decoder . . . 258

Rudolf Ahlswede, Ning Cai

11 A Simplified Method for Computing the Key Equivocation
for Additive-Like Instantaneous Block Encipherers . . . . . . . . . . . . . . . . 276

Zhaozhi Zhang

12 Secrecy Systems for Identification Via Channels with Additive-Like
Instantaneous Block Encipherer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285

Rudolf Ahlswede, Ning Cai, Zhaozhi Zhang

13 Large Families of Pseudorandom Sequences of k Symbols and
Their Complexity – Part I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293

Rudolf Ahlswede, Christian Mauduit, András Sárközy
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