The greedy sequences of Young diagrams pro-
duced by Markov processes on 2D and 3D Young
graphs

Vasilii Duzhin and Nikolay Vasilyev

There are many properties important for asymptotic combinatorics and as-
ymptotic representation theory which can be described by special Markov pro-
cesses on such graded graphs. In particular, there is the Plancherel process [1]
where probabilities of diagrams are directly proportional to the square of the
number of paths to the diagram, i.e. the dimension of the diagram.

We present the results of computer investigations of special so-called greedy
sequences of two- and three-dimensional Young diagrams. Such sequences cor-
respond to Markov processes on graded graphs and present infinite paths with
maximum transition probability for each step. Our papers [2, 3, 4] were devoted
to studying these sequences for Plancherel Markov processes on two-dimensional
Young and Schur graphs.

In this work we continue this investigation and generalize it to the case of
Markov processes on three-dimensional Young graph. We discuss the probability
distribution on the limit front of diagrams from the greedy sequence. This dis-
tribution has an interesting resonant structure. We also consider some problems
related to the investigation of limit shape of diagrams from the greedy seqgence
discussed in [5].

References

[1] A. M. Vershik and S. V. Kerov, ” Asymptotic behavior of the maximum and generic
dimensions of irreducible representations of the symmetric group.”, Funktsional.
Anal. i Prilozhen., 19(1):25-36, 1985.

[2] Vasilyev N. N.; Duzhin V. S., ”Building Irreducible Representations of a Sym-
metric Group S(n) with Large and Maximum Dimensions.”, Informatsionno-
upravliaiushchie sistemy [Information and Control Systems|, 2015, no. 3, pp. 1722
(In Russian). doi:10.15217/issn1684-8853.2015.1.17

This work was supported by grant RFBR 17-01-00433.



2 Vasilii Duzhin and Nikolay Vasilyev

[3] N. N. Vasilyev and V. S. Duzhin, ”A study of the growth of maximal and typical
normalized dimensions of strict Young diagrams.”, J. Math. Sci. 216 (2016) 5364,
doi: [doi:10.1007/s10958-016-2887-x]

[4] V. S. Duzhin and N. N. Vasilyev, ”Asymptotic behavior of normalized
dimensions of standard and strict Young diagrams growth and oscilla-
tions.”, J. Knot Theory Ramifications 25, 1642002 (2016) [16 pages] DOI:
http://dx.doi.org/10.1142/S0218216516420025

[5] N. N. Vasiliev, V. S. Duzhin, ”Numerical investigation of the asymptotics of the
probabilities of paths in a Markov process on the 3D Young graph close to a cen-
tral one.”, Representation theory, dynamical systems, combinatorial and algoritmic
methods. Part XXVII, Zap. Nauchn. Sem. POMI, 448, POMI, St. Petersburg, 2016,
6979

Vasilii Duzhin

Saint Petersburg Electrotechnical University

ul. Professora Popova 5, 197376 St. Petersburg, Russian Federation
e-mail: vduzhin.science@gmail.com

Nikolay Vasilyev

St.Petersburg department of Steklov Institute of mathematics RAS
nab.Fontanki 27,St.Petersburg, 191023, Russia

e-mail: vasiliev@pdmi.ras.ru



