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Graphes premiers : un tour d’horizon
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Abstract

Un graphe (simple) G est constitué d’un ensemble de sommets S(G) et d’un ensemble d’arétes A(G), ou
une aréte est une paire de sommets de G. La notion suivante de module apparait naturellement lorsqu’on
définit le quotient d’un graphe. Une partie M de S(G) est un module de G lorsque pour tout v € S(G)\ M,
on a:

{v,z} € A(G) pour tout x € M
ou
{v,z} ¢ A(G) pour tout x € M.

Clairement, 0, {u} (u € S(G)) et S(G) sont des modules de G, appelés modules triviaux. Disons alors
qu’un graphe est premier lorsque tous ses modules sont triviaux. Il est facile de voir qu'un graphe premier
est connexe. L’inverse est faux lorsque le graphe connexe a trop d’arétes.

Il n’est pas facile de décrire la structure d’'un graphe premier car presque tous les graphes (finis) sont
premiers. Néanmoins, on peut étudier les sous-graphes premiers dans un graphe premier. Par exemple,
on peut s’intéresser a leurs tailles, a leur répartition, etc. Nous présentons les principaux résultats dans
le cas fini, puis infini...
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MODULES HOPFIENS OU COHOPFIENS HEREDITAIRE
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Abstract

Pour un anneau A, un A-module M est dit hopfien (respectivement cohopfien) héréditaire, si M, tous
ses sousmodules et modules quotients sont hopfiens (respectivement cohopfiens). La classe des modules
hopfiens (respectivement cohopfiens) héréditaires est strictement comprise entre la classe des modules
noetheriens (respectivement artiniens) et la classe des modules hopfiens (repectivement cohopfiens). Plu-
sieurrs théorémes de structure de ces de modules, sur des anneaux particuliers, seront établits. Quelques
questions ouvertes seront proposées.
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Some properties of poly-Cauchy numbers with level 2
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Poly-Cauchy numbers etﬁf) with level 2 are defined by

Lify i, (arcsinht) Z (‘: (1)

where arcsinht is the inverse hyperbolic sine function and
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This function is an analogue of Polylogarithm factorial or Polyfactorial function Lif(z), defined by
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When k£ =1 1in (1), by Lifs ;(2) = sinh z/z, the numbers 6%1) are given by the generating function
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Several initial values of €( ) are given as

117 367 27859 1295803 5329242827
37 157 217 45 7 33 1365

(el 0 =1

Poly-Cauchy numbers with level 2 can be expressed in terms of multinomial coefficients with combinatorial
summation, Stirling numbers of the first kind, or iterated integrals. We show several expressions, relations,
and properties about poly-Cauchy numbers with level 2. When k = 1, we prove some more expressons in
determinants, continued fractions or by Trudi’s formula.
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On amalgamated algebras along an ideal:
Survey
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Abstract. Let A and B be two rings with unity, let J be an ideal of B and let f : A — B
be a ring homomorphism. In this setting, we can consider the following subring of A x B:

Al J:={(a, fla)+j)|ac A jeJ}

called the amalgamation of A with B along J with respect to f introduced by M. D’Anna,
C. A. Finocchiaro and M. Fontana in 2009. This Talk is a survey about the amalgamation
Al J.
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Pattern recognition via Artin transfers, applied to p-class field towers

Daniel C. Mayer!

Laboratoire de Mathématique, Université Charles Francois, Graz, Austria

Résumé/Abstract

The strategy of pattern recognition by means of kernels and targets of Artin transfers was founded by
myself in 2009 and developed systematically in the past ten years. It is a progressive technique for
determining the structure of the various stages, Gal(F (n) /F), n > 1, of the p-class tower, FF = F 0 <
FO < @ < < ) < ..., of an algebraic number field F//Q for a prime number p. Whereas
for n > 3 non-abelian iterated Artin patterns of higher order with increasing complexity are required, it
suffices to know the abelian Artin pattern of first order, AP(G) = (k(G), 7(Q)), for the identification of the
metabelianization, that is the second derived quotient, M = Gal(F @ /F) ~ G/G", of the full tower group
G = Gal(F(*)/F) of the maximal unramified pro-p extension F(>) = U, 51 F(™ of F. According to the
Artin reciprocity law, the latter can be computed numerically with the aid of kernels k(G) = (ker(Trg))E
and targets 7(G) = (Cl,(E))g of extension homomorphisms Trp : Cl,(F) — ClL,(E) of p-classes from
F into all abelian unramified p-extensions F < E < F(1). The strategy has proved to be an outstanding
innovation in computational class field theory and has been applied by myself and my international
collaborators to base fields F' with numerous types of p-class groups CL,(F') and primes p € {2,3,5,7},
starting with (3, 3) in 2009 [1] and (9, 3) in 2011, extended to three stages with Boston, Bush in 2012 [2],
over (2,2,2) with Azizi, Zekhnini, Taous in 2014 [3] and (5,5) with Azizi, Kishi, Talbi, Talbi in 2015 [4],
up to the multi-layered situations (4, 4) with Newman and (9,9), (27, 3), (81, 3) by myself in 2019, which
led to my discovery of the surprising phenomenon of harmonically balanced capitulation kernels.
(Research supported by the Austrian Science Fund (FWF) : P 26008-N25.)
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Cyber Security and Cryptography
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Abstract

Cyber security is essential for protecting sensitive information systems and platforms shared by a large
number of users against external attacks. The implementation of cyber security systems depends on
several factors such as the use of solid software and hardware products. Cryptography plays an important
role in cyber security to protect information systems and to guarantee the good functioning of several
applications such as Internet voting, medical records, e-commerce and e-money services. Cryptography is
the technique of transforming and storing or transmitting confidential data in an enciphered way so that
only authorized users can decipher and retrieve it as in the original form. In this talk, we will discuss the
contribution of cryptography in cyber security for the protection of communications, information systems
and e-commerce.





