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PREFACE

The Intewmational Colloquium on Applied Algebra and Ewrior Connectdng Codes was
born in Toulouse {France) An June 1983,

The acts of AAECC-1 are published in Discrete Mathematics {vel 56 n°2-3, Oct.§5).
The acts of AAECC-2 are contained in this volume.

From 48 talks, we have selected 23 accepted paperns, aftern a (Ldme consuming)
system of multiple neviews. 1 thank fhose referees who agreed Zo contribute fo Zhe
obZained nesult,

1 also thank :
« Mn. A, Odsel and CII-HBWLL fon thein financial support,
+ Mo, M. Combarnous Scdentifdc Dinectorn of CNRS¥, fon CNRS's ginancial support,
« Wi A, Dangent, Dinectorn of CNES** Infonmatic Center, for aklowing us the use of
the computens before and durning the conference,
The LST Laboratory and University P. Sabatien fon thelrn financial support.

As one knows, digitalized data are becoming Ancreasingly Lmporntant, particulasr-
Ly forn transmissions.
For satedlite trhansmissions, the CCSDS [Consultative Committee fon Data Space System)
had proposed a coding system for international transmissions (see : final report of
contract AAECC/CNES n® §4/5417, 1985 (210 pages)).
Also, the tanget of RACE profect is o defdine and realize a Broadband-IBC european
network with security/privacy {eryptography) and reliobility {error-comrecting co-
des). AAECC Lab. is a parnticdpant fon the definition phase [in group n°2015).

As digitalized data are belng more and more used fon Amages/speech/files Trans -
missions, theoretical tooks and practical developments are necessary |for §inite al-
gebrale structures and forn complexity analyses).

In panticubar, decomposition of algebras is an intenesting fopic because it is used
fon problems involved with complexity (see J. Hedntz/J. Mongenstean), forn construc-
tive nesults on Ldempotents, mubtivariate codes (see : A. Poki, H. Imal, A. PoLi/

C. Rigoni}, fon DFT's problems [(see : T. Beth), Many other particuler aspects of re-

* CNRS Centre National de La Recherche Scientifique
** ONES Centrne National d'Efudes Spatinles {18 Av. BELIN - 31055 TOULOUSE Cédex)



Y

{J. Calmet, J. Calmet/M. Besgman).

.

AAECC Conferences essentially deal with Applied Algebra, Algornithmic and Erron
Conrecting Codes.
The {uture scheduled AAECC conferences are

« AAECC-3 (71985, Grenoble (F), Prof. J. Calmet)

« AAECC-4 {1986, Kanlsnuhe (D), Prof. Dr. T. Beth)

+ AAECC-5 (1987, Baucelona {SP}, Dr. L. Huguet)

« AAECC-6 (1988, Pisa {1}, Puog. A. Miofa}

« AAECC-7 (1989, Towlouse (F), Progf. A. Pold)

- AAECC-& (1990, VYokohama  (J), Prof. H. Imad)

We hope that AAECC Conferences, and parnticularly this Lecture Netes volume, will
contribute to the important development of data transmissions.

Finally, a thank you fto participants, authors, and alsc to Miss S, Watson
{Springen Verlag Computer Scdence Editonial] for her patience and very hind help.
A particulan thanks to the serdies edifons who have accepfed this publicaticn.

May 1986 Alain POLT



CONTENTS

J. HEINTZ, J. MORGENSTERN
"On associative algebras of minimal rank"”

A. POLI
"Construction of primitive idempotents for n variable codes”
H. IMAI

"Multivariate polynomials in coding theory"

A. POLI, C. RIGONI
"Enumeration of self dual 2k circulant codes"

T. BETH
"Codes, groups and invariants”

G.D. COHEN, A.C. LOBSTEIN, N.J.A. SLOANE
"On a conjecture concerning coverings of Hamming space”

H.F. MATTSON Jdr.
"An improved upper bound on covering radius"

L. HUGUET, M. GRIERA
"Association schemes and difference sets defined on two weight codes™

J.A. THIONG-LY
"Automorphisms of two families of extended non binary cyclic Goppa codes"

J.L. DORNSTETTER

"Some quasi-perfect cyclic codes”
D.A. LEONARD, C.A. RODGER

"Explicit Kerdock codes over GF(2)"

B. COURTEAU, J. GOULET
“Une classe de codes 2-correcteurs adaptés aux systémes d'information
formatés”

M.C. GENNERO
"LOUSTICC simulation software : experimental results of coding systems”

.L. FENG, K.K. TZENG
"An algorithm of complete decoding of double-error-correcting Goppa

[ep]

codes”
P, PIRET

"On the number of divisors of a polynomial over GF{2}"
D. LUGIEZ

"Multivariate polynomial factoring and detection of true factors"

0. MORENO DE AYALA
"Discriminants and the irreducibility of a class of polynomials®

H.M. MOLLER, F. MORA
"Computational aspects of reduction strategies to construct resolutions
of monomialideals”

25

36

61

71

79

90

112

122

130

136

145

169

178

182



L.

A.

Vi

BENETEAU, J. LACAZE
"Designs arising from symplectic geometry"

ASTIE-VIDAL, J. CHIFFLET
“Distance-transitive graphs and the problem of maximal subgroups of
symmetric groups"

. CAMION

"Can a fast signature scheme without secret key be secure ?"
. CALMET

"Manipulation of recurrence relations in computer algebra”
. CALMET, M. BERGMAN

"Some design principles for a methematical knowledge representation
system : a new approach to scientific calculation”

215

242

253



