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Flattened Catalan words

JEAN-LUC BARIL, PAMELA E. HARRIS AND JOSE L. RAMIREZ

Abstract. In this work, we define flattened Catalan words as Catalan words
whose runs of weak ascents have leading terms that appear in weakly in-
creasing order. We provide generating functions, formulas, and asymptotic
expressions for the number of flattened Catalan words based on the num-
ber of runs of ascents (descents), runs of weak ascents (descents), ¢-valleys,
valleys, symmetric valleys, ¢-peaks, peaks, and symmetric peaks.

References

1]

J.-L. Baril, D. Colmenares, J.L.. Ramirez, D. Silva, L.M. Simbaqueba
and D. Toquica, Consecutive pattern-avoidance in Catalan words ac-
cording to the last symbol, RAIRO Theor. Inform. Appl. 58 (2024),
Paper No. 1. https://doi.org/10.1051/ita/2024001

J.-L. Baril, J.F. Gonzélez and J.L. Ramirez, Last symbol distribution
in pattern avoiding Catalan words, Math. Comput. Sci. 18 (1) (2024).
https://doi.org/10.1007/s11786-023-00576-5

J.-L. Baril, P.E. Harris, K.J. Harry, M. McClinton and J.L.
Ramirez, Enumerating runs, valleys, and peaks in Catalan words,
arXiv:2404.05672 (2024).

J.-L. Baril, C. Khalil and V. Vajnovszki, Catalan words avoiding pairs
of length three patterns, Discret. Math. Theor. Comput. Sci. 22 (2)
(2021), #5. https://doi.org/10.46298/dmtcs . 6002

J.-L. Baril, S. Kirgizov and V. Vajnovszki, Descent distribution on
Catalan words avoiding a pattern of length at most three, Discrete
Math. 341 (2018), 2608-2615. https://doi.org/10.1016/j.disc.2
018.06.001

J.-L. Baril, S. Kirgizov, J.L.. Ramirez and D. Villamizar, The combi-
natorics of Motzkin polyominoes, arXiv:2401.06228 (2024).

Key words and phrases: Catalan word; generating function; combinatorial statistic;
Dyck path; flattened words
AMS (MOS) Subject Classifications: 05A15, 05A19

Received: 10 May 2024 1
Accepted: 10 August 2024



[10]

[11]

[12]

[13]

[15]

[16]

[17]

[18]

[19]

[20]

FLATTENED CATALAN WORDS

J.-L. Baril and J.L. Ramirez, Descent distribution on Catalan words
avoiding ordered pairs of relations, Adv. in Appl. Math. 149 (2023),
102551. https://doi.org/10.1016/j.aam.2023.102551

A. Buck, J. Elder, A.A. Figueroa, P.E. Harris, K.J. Harry and A.
Simpson, Flattened Stirling permutations, arXiv:2306.13034 (2023).

D. Callan, Pattern avoidance in “flattened” partitions, Discrete Math.
309 (12) (2009), 4187-4191. https://doi.org/10.1016/j.disc.200
8.11.019

D. Callan, T. Mansour and J.L. Ramirez, Statistics on bargraphs of
Catalan words, J. Autom. Lang. Comb. 26 (2021), 177-196. https:
//doi.org/10.25596/ jalc-2021-177

J. Elder, P.E. Harris, Z. Markman, I. Tahir and A. Verga, On flattened
parking functions, J. Integer Seq. 26 (2023), Article 23.5.8. https:
//cs.uwaterloo.ca/journals/JIS/VOL26/Harris/harris3.pdf

T. Mansour and V. Vajnovszki, Efficient generation of restricted
growth words, Inform. Process. Lett. 113 (2013), 613-616. https:
//doi .org/10.1016/5.ip1.2013.05.008

T. Mansour and J.L. Ramirez, Enumerations on polyominoes deter-
mined by Fuss-Catalan words, Australas. J. Combin. 81 (3) (2021),
447-457.

T. Mansour and J.L. Ramirez, Exterior corners on bargraphs of
Motzkin words. In: F. Hoffman et al. (eds) Combinatorics, Graph
Theory and Computing. SEICCGTC 2021. Springer Proceedings in
Mathematics & Statistics, 448 (2024), 355-367.

T. Mansour, J.L. Ramirez and D.A. Toquica, Counting lattice points
on bargraphs of Catalan words, Math. Comput. Sci. 15 (2021), 701
713. https://doi.org/10.1007/s11786-021-00501-8.

O. Nabawanda, F. Rakotondrajao and A. Bamunoba, Run distribution
over flattened partitions, J. Integer Seq. 23 (2020), Article 20.9.6.

J.L. Ramirez and A. Rojas-Osorio, Consecutive patterns in Catalan
words and the descent distribution, Bol. Soc. Mat. Mex. 29 (2023),
Article #60. https://doi.org/10.1007/s40590-023-00532-0.

M. Shattuck, Counting subword patterns in Catalan words, Art Dis-
crete Appl. Math. Accepted, (2024). https://doi.org/10.26493/2
590-9770.1695.4da.

N.J.A. Sloane, The On-Line Encyclopedia of Integer Sequences, http:
//oeis.org/.

R. Stanley, Catalan Numbers, Cambridge University Press, Cambridge,
2015.



FLATTENED CATALAN WORDS

[21] F.K. Hwang and C.L. Mallows, Enumerating nested and consecutive
partitions, J. Combin. Theory Ser. A 70 (2) (1995), 323-333.



