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We provide a conjectural characterization for Fq(t)-linear 
relations between multizeta values and for the dimensions 
of their fixed-weight Fq(t) span, as well as many new 
parameterized families of relations. These two conjectures 
provide the function field analog of the conjectures provide by 
Zagier and others. In contrast to the classical case which uses 
regularized stuffle and shuffle products to produce relations, 
we will posit that all relations in the function field setting can 
be generated from a single relation in weight q from Thakur’s 
stuffle product. We also prove many of the currently existing 
relations in the literature in this setting.

© 2017 Elsevier Inc. All rights reserved.

1. Introduction

There exist two products on the Q-span of classical multizeta values, the shuffle prod-
uct and the stuffle product, from which Q-linear relations can be derived. It has been 
conjectured that the regularization of this process accounts for all such linear relations 
(see [7], [14]).
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Recent research in the function field case has investigated multizeta values in positive 
characteristic. (See [4] and [13] for a survey of recent results.) Although the function 
field case does not have two products, we will define two parameterized families of maps 
between the space of power sum relations. We will posit that these two families of maps, 
along with one relation, describes all relations. As in the classical case, we restrict our 
attention to the Fq(t)-span of multizeta values of fixed-weight since it is not expected 
that there are relations between multizeta values of differing weights [11].

We also provide the following conjecture for the dimension of the span of fixed-weight 
multizeta values in positive characteristic. Let gk = dim

(
Span

Fq(t)(MZV’s of weight k)
)
, 

then

gk =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

2k−1 if 1 ≤ k < q

2k−1 − 1 if k = q
q∑

i=1
gk−i if k > q.

Compare this with Zagier’s conjecture for the classical multizeta values: dk = dk−2+dk−3
(see [14]).

We also provide a theorem which shows that the two conjectures in the function field 
setting are equivalent for all q and weights k with 1 ≤ k ≤ max(q + 3, 11).

2. Notation

We fix some notation.

q = a power of a prime p

A = Fq[t]

A+ = monics in A

A≤d = elements of A of degree at most d

Ad+ = monics in A of degree exactly d

K = Fq(t)

K∞ = Fq((1/t)) = completion of K at ∞
[n] = tq

n − t

ln =
n∏

i=1
(t− tq

i

)

Ln = (−1)nln

Dn =
n−1∏
i=0

(tq
n − tq

i

)



Download	English	Version:

https://daneshyari.com/en/article/8896959

Download	Persian	Version:

https://daneshyari.com/article/8896959

Daneshyari.com

https://daneshyari.com/en/article/8896959
https://daneshyari.com/article/8896959
https://daneshyari.com/

