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000 O : Canonical Structure Obtained from Dual View on Directed Graphs

O 0: A system of interacting elements can be represented by a directed graph so
that elements are nodes and interaction between two elements is an arc. In real
view on directed graphs each node is just a point, each arc represents some kind of
interaction between two nodes and nothing more. However, in many real systems,
each element has its own intra-node process. Hence we can interpret interaction
between two elements as interface between two intra-node processes. This dual
view on directed graphs can be formulated in the framework of category theory.
In particular, we use left Kan extensions to construct a mathematical expression
for dual view. We show that a new notion of connectedness which we call lateral
connectedness (LC) emerges as a canonical structure obtained from dual view. We
discuss applications of LC to the study of complex networks.
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000 O : Computations of multiple periods of weight two cusp forms
O00: In |[1], we introduced the 'multiple L-function’ associated with a tuple of
elliptic cusp forms, which generalize the usual L-function associated to a cusp form,
and gave an explicit description of the function in terms of the iterated period
integrals introduced by Manin in This generalizes the classical expression of the

Mellin transformation of a cusp form in terms of its L-function.

In this talk, we consider the space spanned by all critical values of multiple L-
function associated to the tuple of cusp forms running in the space of cusp forms of
weight two and of fixed level N. We can show that the space becomes a subalgebra
of the field of complex numbers under the rule of 'shuffle product’. We first explain
that there are many linear relations among multiple L-values of same degree, where
degree means the number of variables of L-function, or which coincides with the
number of iteration of the iterated integrals of Manin. Next, we show a data of
numerical computation. The table contains the sequence of dimensions of the degree
n-component of the algebra (for small levels). This experiment may suggests that
the algebra structure is quite simple and interesting in some case. We will state a

conjecture for the number of algebra generators for the case of small levels. (The
results in the talk is included in [[3]])

[1] Y.Choie, K.Ihara; Iterated period integrals and multiple Hecke L-functions, preprint
(2010).
[2] Y.I.Manin; Iterated Shimura integrals (2005).

[3] K.Ihara; Algebra structure of period spaces of weight two cusp forms, in prepa-

ration.
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